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			‘After I had turned the last page of this book, 
I realized that our understanding 
of the universe had changed forever.’

			Albert Einstein 

			The most brilliant scientist in history

			(He didn’t actually say that, but then again he didn’t get the chance to read this book. So yes, it could have been true. I guess we’ll never know. On the other hand, now that I come to think of it, I’m quite sure he would never say that.)

			Thank you to everyone who is crazy enough 
to marvel at this brilliant world

		

	
		
		

	
		
			The science of loose screws

			What would happen if you pushed a giraffe into a deep swimming pool? Would the long-necked miracle drown, or casually swim a couple of lanes? It seems like an irrelevant question, and it probably is, but it’s one that no one can give a conclusive answer to. No one has ever seen a giraffe swimming. And no one has ever dared to push a giraffe into a pool, given the obvious practical and ethical concerns. So we don’t know. Biologists can only guess. Most mammals are good swimmers, but you can’t just extrapolate that knowledge to giraffes. Because of their unusual body structure – a short body, long legs and a long neck – biologists suspect that giraffes would sink like stones. Because ‘suspect’ is such a disappointing start to an answer, mathematicians Donald Henderson of the Royal Tyrrell Museum of Paleontology in Canada and Darren Naish of the University of Portsmouth rushed to the biologists’ aid. They developed a digital version of a giraffe, and threw it into a similarly digital pool. The masterminds developed their computer model based on the weight, mass, lung capacity and center of gravity of a real giraffe. Their conclusion: there’s no reason to believe that giraffes would sink. Even swimming ought to work, although it would look very clumsy. The animals just aren’t blessed with particularly buoyant bodies. Their long front legs would pull their whole body down, so a giraffe in a pool would have to keep its neck horizontal and just below the surface. In order to breathe, the giraffe would then have to raise its head at an uncomfortable angle to keep its nostrils above water. So, giraffes can swim in theory, but in reality, few of them would put on their speedos.

			Bam. Another mystery solved. Amazing, isn’t it?

			We ourselves, the world and the universe are full of such bizarre questions. This book is an ode to scientists who feel the urge to unravel those mysteries, no matter how crazy. Science is much more than a search for answers, it is above all, wanting to, being able to and daring to tackle knotty questions. For that, you need the ability to be amazed, and possess curiosity, creativity, observational talent and sometimes have a screw loose. For the science of loose screws, I have devised an academic domain: fantastic science, the mix of humour and intellect, where researchers devise bizarre experiments and gain insights that first make us laugh, and a little later also make us think. Can animals have an orgasm? Why does your mother call more often when it rains? And why do we find ourselves and others more attractive when we have been drinking? Your desire for answers will be satisfied in this book.

			While fantastic science mostly celebrates amazement and gives you endless inspiration for bar stories, it also often yields unexpected insights. British scientists discovered that named dairy cows give more milk than unnamed cows. A fun fact that at the same time underlines the importance of animal welfare. Livestock farmers who name their cows are believed to have a closer relationship with their animals, making them feel better, experience less stress, and yield more milk. And research that quantified how downy ducklings swim effortlessly after their mothers is inspiring engineers to enable ships to use less fuel.

			With this book, I want to encourage you to embrace curiosity, approach questions with an open mind and, above all, never be afraid to ask questions. For it is precisely the fantastic ideas that, from time to time, reshape our understanding of the world, the universe, and ourselves.

			Kim
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			Peaches and Eggplants

			THE MALE ORGASM IS PURE MATHEMATICS

			There are formulas that make mathematicians orgasm, but mathematicians have also created a formula that describes getting an orgasm. Unfortunately, they do limit themselves to the male orgasm. The female orgasm is still too complex, even for modern mathematics. The model describes the stages leading to an orgasm. In the 1960s and 1970s, sexologists William Masters and Virginia Johnson pioneered this field. They introduced the concept of the sexual response, divided into several phases: first comes arousal, followed by a plateau phase, which then turns into an orgasm. The fourth and final phase is called the resolution phase, the moment when the man sighs as he lowers himself against the back of the bed while lighting a cigarette – that’s how they do it in movies anyway. Sexologists have since built on the work of Masters and Johnson, but in doing so remained – according to the mathematicians who designed the formula – too superficial in their description. So Konstantin Blyuss and Yuliya Kyrychko from the University of Sussex demystified the male orgasm using a formula with hard numbers. That proved less straightforward than the immune responses, infections and epidemics that the pair usually pour into formulas. Sexual experience is quite subjective, and people – men – tend to lie about their sexual experiences. Fortunately, scientists today have access to very precise measurements of arousal, collected from men performing sexual activities in an fMRI scanner, alone or with a partner. Blyuss and Kyrychko were eventually able to rely on data from ten thousand sexual acts and more than three hundred male participants. The first-ever mathematical model of male orgasm includes all the physiological and psychological aspects needed to reach climax. The model not only explains orgasms during sex and masturbation, but can also predict the likelihood of successful ejaculation. A key finding, for example, is that too much arousal early in the process inhibits the chances of reaching climax. In other words, walking around with the proverbial pistol in your pocket for too long is pernicious for the party atmosphere. That just leaves us the female orgasm, which, according to both mathematicians, is a lot more complex both physiologically and mathematically – but they are working on it.

			LOVERS OF FAST CARS THINK THEY ARE PACKING A SMALLER TOOL

			British psychologists have confirmed what we have long known: men with muscle cars want to compensate for something. The link between the horsepower under the bonnet and the number of inches behind the zip is as old as the muscle car itself, and is the subject of humour and ridicule just about everywhere in the world, as well as scientific research. From an evolutionary point of view, it’s logical enough. An expensive sports car plays the same role as a peacock’s tail. A more than 100-year-old theory calls it ‘conspicuous consumption’, or ‘an expensive display of seemingly wasted resources designed solely to attract mates’. And it is said to be successful. A US study from 2011, for example, showed that women find the same man more attractive when he’s standing next to a sports car. Another possible explanation is that men want to boost not their limited penis length, but their low self-esteem. Several studies show that luxury goods, such as sports cars, have that magical power. The researchers from University College London tried to demonstrate that. They presented two hundred men with a series of factoids, while gauging their interest in sports cars and other luxury goods. The researchers made the participants believe they had a relatively small or large penis by giving them incorrect information about the average penis length. Men who thought their penis was shorter than average craved an expensive sports car more than men who discovered they were among the more well-endowed guys in the class. The link became stronger once men passed the age of twenty-nine. The researchers manipulated self-esteem in other ways, but that had no impact on desire for sports cars or other luxury items. Now that science has confirmed it, everyone will soon know that men with muscle cars hide little muscle power behind their zip. Perhaps better to buy a Mini, then?

			MEN CAN’T BE ‘JUST FRIENDS’

			Heterosexual men and women can’t be ‘just friends’. Men in particular often crave more. US researchers asked 176 men and women from 88 pairs of friends how they perceived their friendship. Men often rate mutual sexual attraction much more positively than women. They also have far fewer problems with some occasional flirtation, even if their friend has a partner. An attractive woman apparently remains an attractive woman, with or without a boyfriend. Unfortunately for men, their female friends do not think like them. Women do see their male friends as ‘just friends’, and are also blind to the sexual signals their supposedly platonic friend thinks he’s sending out. Let’s just stay friends?

			EXCITEMENT MAKES SEX LESS DIRTY

			Women who are sexually aroused find ‘dirty’ tasks a lot less dirty.

			Psychologist Charmaine Borg from the University of Gro­ningen had women spend half an hour watching either a female-friendly porn film, a film about extreme sports, or boring images of all kinds of landscapes seen from a moving train. Afterwards, the women had to perform a number of gross tasks, such as sliding their hand into a bowl of ‘used’ condoms. The condoms were obviously not really used, but the subjects didn’t know that. Women who were sexually aroused had less trouble with the gross tasks than the other two groups.

			MAN IS MORE THAN JUST PENIS

			According to the irritating spam in your inbox, bigger is indeed better, but scientists are now coming up with a more nuanced story about the length of the male sex organ. Women, when judging sexual attractiveness, not only look at what’s hanging between the legs, but also at the combination of body height, body shape and penis length. For an athletic hunk of 1.85 meters, a penis of seven centimetres (when flaccid) is sufficient. To be found equally attractive, the love muscle of a 1.70-metre long man must be 11 centimetres long. The researchers came to this conclusion by bestowing Italian men with a series of different penises using a photo editing program. 105 women were then asked to rate the 343 different combinations for attractiveness.

			BIOLOGISTS DISCRIMINATE AGAINST THE VAGINA

			Half of all scientific publications since 1989 that discuss sex organs of animals deal with the penis, while barely eight percent study the vagina (the rest deal with both together). Why the vagina is discriminated against is unclear. It is presumably not down to the masculinity of biologists. Female scientists ignore the vagina as much as their male colleagues. And despite global female emancipation, the preference for penis research has only increased. Perhaps the penis is simply more convenient when describing a species, as the little thing just happens to be more visible.

			EVERY DICK IS DIFFERENT

			To distinguish insect species from each other, taxonomists (which are scientists who describe animal species) also scrutinize the sexual organs. Every insect penis is different, which helps distinguish insect species that are otherwise very similar. 

			It isn’t just insects that flaunt their genitals on their identity cards. In other animal groups, such as some molluscs and spiders, the shape and structure of the penis are also important criteria in identification. Mating insects, by the way, know the Kamasutra by heart: male-on-female, female-on-male, back-to-back, belly-on-belly: they rarely do it the same way twice.

			GERMANY ISN’T THE PLACE TO BE FOR A LAP DANCE

			Women unconsciously deliver their most sensual dance moves at the time of ovulation, when they are fertile. For this reason, a professional lap dancer receives an average tip of $335 on a fertile evening, but barely receives $260 during an infertile period. The principle also applies to amateur seductresses who take their chances on the dance floor. Scientists from the University of Göttingen, Germany, filmed 48 women aged between 19 and 33 while dancing to a swinging Robbie Williams song, once at an ‘infertile’ time and once during ovulation. Two hundred male students watched, and saw that during ovulation the dance was slightly more attractive: with an average score of 2.88 compared to 2.72 out of 7. The study concludes that ovulating women move more sensuously, but perhaps what we really learn from this – given the lamentably low scores – is that if you’re looking for a decent lap dance, Germany isn’t the place to be.

			WOULDN’T A PENIS 
HAVE BEEN MORE CONVENIENT ANYWAY?

			Mating looks similar in all birds: clumsy. The male only just about keeps his balance on the female’s back by flapping his wings or grabbing her neck feathers with his bill. The female tries to help by lying down, spreading her wings a bit and holding her tail to one side. Both birds then try to press their cloacae together with a well-aimed twist. This cloacal kiss usually lasts an incredibly short time, barely a second. ‘Chirp, chirp, and we’re done.’ Yes, the cloaca, you probably remember this from biology class: most avian males don’t have a penis, but an opening – the cloaca. The more primitive species, such as ostriches, kiwis and emus, do still have a penis. During evolution, most species lost their penis. Biologists don’t actually know why. Perhaps it got in the way when flying. The cause may also lie elsewhere, for instance in avoiding sexually transmitted diseases. The cloaca not only serves for reproduction, but is also the channel through which excrement exits. Thanks to their cloaca, birds can actively work any STIs back out. Perhaps females are also in it for something. Without a penis, a male bird has no weapon to force a female to have sex, so he will have to try very hard to bring her to her knees. So, the cloaca therefore gives the female some power.

			Ducks do have a penis, and flat out choose rape as their reproductive strategy of choice. Ducks do form pairs that stay together for an entire breeding season, but the female is constantly besieged by forceful males. To make his attempts more successful, the male duck developed a penis in the shape of a corkscrew with which he can – literally – pin down a female. Equipped with ridges and spines, the duck’s menacing member is incredibly long and can ejaculate within a third of a second. This ensures that the duck’s sperm enters the birth canal further than that of any other competitor. There’s also a brush at the end of its penis which sweeps the sperm of its predecessors out of the oviduct. By the way, the Argentine blue-bill has the longest: forty-two centimeters, slightly longer than its own body. While female ducks suffer, they also fend for themselves. Their vagina is just as deep, turning in the opposite direction to the corkscrew penis of males. They also have ‘dead-end’ tunnels where sperm gets stuck without reaching an egg.
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			Zoological Zaniness

			THE WORLD’S ONLY AVIAN ORGASM

			You most likely know that blissful feeling of spring fever.

			The first rays of sunshine force you to go outside. A blissful smile lights up your face as your eyes admire colourful flowers and busy bees. The chirping of birds as a warm spring breeze brushes through your hair. Fiery desires and promising feelings rush through the air, while butterflies awaken and start fluttering in your stomach. Your thoughts wander to the person who’s bringing about these butterflies. You sink dreamily onto a bench at the edge of the park, where two fervently chirping sparrows catch your attention. ‘‘Do they feel those lovely spring jitters too?’’ you wonder. The answer is yes, but not in the form of fluttering butterflies in their stomachs, but rather rock hard swollen sexual organs. That’s how romantic nature is. A male bird’s testes are up to three hundred times larger in spring than in winter, the female’s ovaries as much as one and a half thousand times. And the cloaca, which was virtually invisible in winter, now bulges out of their bodies like lavishly botoxed lips. Sex hormones race through their bodies. Their breasts are bulging, and their fists are clenched — metaphorically speaking, of course. Birds do have breasts, but those scurrying feet of theirs are better suited to a chick fight. The urge to do the deed is so strong that frustrated males even hump other bird species, or if necessary, mate with a patch of grass. You could call it masturbation, but we’re not sure. For nature, masturbation is a waste of time. To pass in the exam of life, you have to pass it on to the next generation, and you can’t do that solo. Again, nature is pretty straightforward with that sort of thing.

			The urge to do it is so strong that there is bound to be a positive emotion attached to it. Whether that is an orgasm is highly doubtful. There is only one bird of which ornithologists are pretty sure: the red-billed buffalo weaver (Bubalornis niger). The unusual songbird, which lives on the African savannahs, possesses a kind of fake penis. The organ has no sperm duct and doesn’t become erect, but it has many nerves. The male uses the fake penis not to penetrate, but to position his seed perfectly in the female’s oviduct. Sometimes this takes about 10 minutes, and at the end, the male reaches something akin to an orgasm. He quivers with his wings and his legs cramp as he ejaculates. The ‘fake penis’, about an inch and a half long, first appeared in an 1831 report by a German anatomist. British ornithologist Tim Birkhead investigated the phenomenon with great dedication – an awful lot of dedication, actually. First, he went on an excursion to Namibia to catch the birds in the act. Unable to get a good view of the unusual copulation in the wild, he caught some birds. In captivity, they also copulated lustily, but still it was difficult to see what the function of the fake penis was. Eventually, he single-handedly massaged the fake penis until the little animal climaxed, trembling in his hands just under half an hour later. The ‘world’s only avian orgasm’ was on display on YouTube for a while, but Birkhead took the video offline again because he said he was getting too many visits from the wrong kind of birdwatchers.

			SHEEP ARE RIGHT-WING

			A sheep arrives at a T-junction, looks left, glimpses right. Which way will it turn? Well, US research has answered this question. The scientists sent 309 sheep one by one towards a T-junction, and meticulously noted the choice the test animals made. Two thirds of the flock headed to the right. A third of them stuck to that choice when a second T-junction presented itself. The natural rightward preference is independent of age, wool weight from the last shearing, or their age.

			ANTS CHOOSE LEFT

			Ants, in turn, instinctively turn left when moving into unfamiliar territory. PhD student Edmund Hunt from the University of Bristol, UK, looked at how ants move through a maze. In unfamiliar territory, the animals appeared to favour left turns. According to Edmund Hunt, this is because ants use their left eye to notice predators and their right eye to navigate. Ant nests are also organized so that steadfastly turning to the same side is a good strategy to find the exit.

			BIRD VERSUS TRUCK

			In a modern world, avoiding vehicles is just about the greatest challenge for birds, apart from avoiding windows. The animals call on their natural flight reflexes to avoid a collision, but cars and planes are of course much faster than their natural predators. Where’s the line between escaping safely and ending up as chop suey? That’s what Canadian researchers wanted to measure. They lured vultures onto the road using a carcass and then drove towards the creatures at different speeds. At 30 and 60 kilometres per hour, the birds got away in time, but at 90 kilometres per hour, they only just managed to do so. The researchers didn’t go any faster in this experiment. They did, however, go faster towards brown-headed cowbirds, a species similar to a blackbird. One hundred kilometres per hour proved too fast for them. RIP brown-headed cowbird.

			THE VACUUM-PACKED WRETCH

			Palaeontologists dig up a dinosaur or other prehistoric creature somewhere every week. The communications department of their research institute announces the find to the world, usually attaching a picture to the press release depicting what the animal might have looked like. In most of those cases, a feeling of pity overwhelms me. How hideous those beasts must’ve been. Most dinosaurs look wretchedly ugly. Nobody – except filmmakers – hopes they ever return. I find it hard to believe that the fauna of yore was really that repulsive. Is how we picture them the problem, then? When it comes to extinct animals, we often have little more than some fossil bones. No one has ever seen a dinosaur. Our images we have are largely the product of artists.

			American naturalist Charles Knight can be considered the inventor of the dinosaur as we know it. In the late nineteenth century, he pulled a thick, rough sheet over a pile of bones and created, ta-da, the dinosaur! He drew on the knowledge of palaeontologists, anatomists and physiologists. For a sympathetic colouring or plumage, he apparently had no budget. Thus began the image of the vacuum-­packed wretch.

			Charles Knight’s successors added a fear factor. They gave dinosaurs their ruthlessness. Dinosaurs do not lounge or cuddle. They run, scream and are constantly at each other’s throats. That stereotypical image contrasts with the huge variety of characters and outward appearances found in the animal world. It’s highly plausible that dinosaurs were as colorful, bizarre and diverse as modern-day animals. They also sometimes took naps, took care of their young, or invented the most impressive dances and songs to seduce a mate.

			Meanwhile, palaeontologists know that those assumptions are not so crazy. In his book All Yesterdays, paleo-artist John Conway argued for a profound modification of the image we have of dinosaurs. He shows how we got a false image of dinosaurs by interpreting the bones of contemporary animals in the same way. He made vacuum-packed versions of a swan, a cat and a horse. Ugly. He then used modern features to reinterpret dinosaur fossils and created a more beautiful and diverse image, such as that of a peacefully sleeping Tyrannosaurus Rex. Hopefully, this example will ensure that dinosaurs can win beauty awards in the future.

			COMMEMORATE THE NECROPHILIC, GAY DUCK!

			On the 5th of June, at five to six precisely, a remarkable ritual takes place on the lawn next to the glass pavilion of the Natural History Museum in Rotterdam.
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