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“There’s more to it than that.”

—MILES DYLAN,* 

FROM HIS BOOK EVERYTHING

 

*Miles Dylan is a fictitious philosopher invented by college roommates Michael (Miles) Vinson and Chris (Dylan) Young. Miles Dylan’s lack of actual existence (and consequential lack of actual publication) renders tremendous freedom in attributing tidbits of wisdom that, unattributed, might be taken less seriously. For a complete reference, see The Toilet Papers by Miles Dylan.
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1

YOU & ME

IT STARTS WITH ON/OFF.

As Starla wakes up, the light seeping through her closed eyelids tells her that the room is no longer dark.

Before we can understand anything about visual awareness, we have to understand the difference between light and dark. Let’s call our humble detector of day or night, shadow or illumination, “first-order vision.” By growing higher orders of visual consciousness from this simple starting point, we trace the complex from the simple.

Besides, we have to start somewhere; it might as well be morning.

Now, with the alarm clock playing a wakeful tune like “Enter Sandman,” Starla opens her eyes, stretches, and drags her sleepy ass out of the sack.

She hears rain tapping on the window and puzzles over how such bright light can leak around the curtain on a rainy day.

Pulling aside the curtain, she beholds the magic of coexisting rain and sunshine. A heavy, gray cloud lumbers past. The late morning sun shines from behind her, working its rays under the cloud and lighting the hills across the valley from her window. At first, the colors look wispy, but then she sees a rainbow arcing over the horizon and, having seen it, she can’t unsee it: red at the top followed by orange, yellow, green, blue, indigo, and violet at the bottom.

Perhaps the mnemonic device Roy G. Biv comes to mind; or maybe she muses on the magic and wonders if it’s a metaphor come to life: Is she somewhere over the rainbow? Maybe she pictures light entering the spherical raindrops, bending into the component colors as in a prism or on a Pink Floyd album cover, and then reflecting off the other side of the raindrops back to her eyes, or maybe she jumps into her clothes and heads out in search of the pot of gold at the end of that rainbow.

We’ll see how the story ends, but we know that it begins with a dichotomy: light and dark, a dichotomy that expands into a spectrum of colors when she pulls the curtain open. So it is with the left-brain/right-brain dichotomy. And so it is with every scientific endeavor. We don’t start with the simplest situation because it’s a good idea; we start at this first-order, on/off level of understanding because we’re dumb apes who don’t have a hope of understanding something complicated if we don’t start with something easy. Okay, I’m a dumb ape; you’re a glorious human.

Let’s back up and take a closer look at Starla’s experience. Her first-order visualization was light and dark. Then, with her light detectors wide open, her second-order visualization brought a spectrum of colors; a spectrum that can be divvied into an infinite number of colors between red and violet or, for that matter, between red and orange.

If she’s into it, maybe she starts assigning the colors names like atomic tangerine and razzle-dazzle rose, dividing the colors into categories, subcategories, and sub-subcategories. This sounds boring to me, sort of like stamp collecting. A lot of science is like stamp collecting, but that’s not the kind of science we’re doing in this book.

After zoning out on the rainbow, Starla goes into the kitchen to fire up the coffeemaker. Still thinking about the infinite variations of color within the rainbow, she notices the Metallica black-light poster over the microwave. Rather than question the ridiculousness of her roommate’s interior-decorating choice—having just woken up, after all—she fixates on the artificially bright fluorescent colors of the fire-breathing, dragon-demon, heavy-metal poster; mostly gonzo green and electric lava. She realizes that these colors are not among the infinite number of colors in the rainbow.

“What the hell?” she thinks to herself.

Scooping coffee into a filter, she recalls that human eyes detect only three colors, and that every color we see is a combination of red, green, and blue—she thinks the three colors might have fancier names, maybe like the overpriced ink cartridges in the printer that came “free” with her laptop: magenta, yellow, and cyan. The thought causes her to pour an extra scoop into the filter.

She figures that those black-light colors must be a combination of the three fundamental colors or she wouldn’t be able to see them. And since the colors in a rainbow come from separating the yellowish-white light of the sun into its spectrum, black-light colors must be some sort of combination of red, green, and blue, but in a way that emphasizes the separate components differently than sunlight does in rainbows.

She hits the power button and hopes the coffee starts dripping soon. It occurs to her that too much thought in the morning could be lethal, a thought that brings to mind the color of coffee. She dubs it heavy-metal patina, which gives her a giggle.

As our heroine fixes her morning java, let’s note that she has worked her way to a third-order understanding of color. Three layers of complexity: light-dark, the rainbow spectrum, and now fluorescent black-light colors.

Finally sipping her coffee, Starla wonders how her roommate convinced her that a Metallica poster was appropriate kitchen art.

With sufficient caffeine rushing through her veins, Starla accelerates into action, transforming from a color-contemplator into a business professional with meetings to attend in faraway lands. When she’s packed tight into a coach window seat staring at the same raincloud, and presumably the same rainbow, she wonders why they’re called bows. Shouldn’t they be called ribbons? From up here, the rainbow doesn’t touch the ground. It’s not even an arc; it’s a closed circle. Pondering the time wasted by leprechauns searching for pots of gold, she realizes two things: First, the reason why Ireland can never seem to maintain economic prosperity, and second, that there’s another rainbow. The secondary rainbow is far dimmer than the primary, and the colors are reversed, with violet on top and red at the bottom. Starla has made a fourth-order discovery.

1.1 PEELING THE IGNORANCE ONION

I opened our book with Starla’s rainbow experience because it shows how science progresses. We peel the onion of ignorance one layer at a time.

Just as there is a lot more to light than bright and dark, there’s a lot more to how brains work than left and right, but that’s where we’re going to start. Then, building on that somewhat false dichotomy, we’ll toy with others.

Yes, it’s all a ruse.

In this book, you and I will investigate how innovation leads to discoveries, how art and science are totally different (yet also damn near the same), why we’re never really alone even though we can’t seem to get together, how analysis and intuition can’t live without each other, why talent can’t be distinguished from skill or vice versa, how life is built from death, and why the death of a friend feels so incomprehensible.

You will notice that each chapter heading combines two concepts that we often think of as separate but turn out to be deeply interrelated. Yes, even life and death; before you throw a yellow flag (or hold up a yellow card) on the seemingly obvious absurdity of that last statement, wait until you see what I mean. Then throw the flag, mark off the fifteen yards (or take a penalty kick), and we can talk.

By the way, I’m going to convert all measurements from American vernacular to metric, including football references.

With the preamble out of the way, let’s get rolling.

Consider that instant of puzzlement when Starla heard rain tapping on the window and wondered how it could be so bright on a rainy day. Without that quandary, she’d never have boarded the train of thought that led to her analysis of rainbows and her discovery of how color works. That surprise, that instant when awareness of something out of the ordinary boiled up from her senses to her conscious mind, was the key to her whole discovery process. Had it never happened, Starla would probably still have the Metallica poster in her kitchen.

1.2 LEFT & RIGHT

Before the dawn of modern neuroscience, back when the first tentative insights came from people like Freud and Jung as they tried to reverse-engineer the brain, studies of anatomy demonstrated that, along with arms, legs, eyes, ears, nostrils, hands, and feet, people had what appeared to be two copies of their brains: a left hemisphere and a right hemisphere. The first-order insight—the dark-light level of understanding—was that the left brain controls the right side of the body and the right brain controls the left side. Like the vast majority of information on how the brain works, this insight came from doctors observing patients with injured brains.

Take Graham for instance. We travel to a South African bar during the Boer War, a mere 110 years ago. Seated a few stools down, Graham, a surly English officer, refers to a conscripted Scot as a cheap drunk. The Scot objects to being called cheap and rises in anticipation of a jolly brawl. Graham reaches for a sidearm. Disappointed that there won’t be a tussle, the Scot pulls out his pistol too. The two men stare at each other. At this point, you and I get the hell out of the bar. We hear a gunshot from inside followed by silence. Peeking through the door, we see that the bullet has destroyed the left side of Graham’s brain. We rush in and recommend that pressure be applied to the wound. Recognizing the uncharitable nature of his actions, the Scot stops the bleeding and, after months of care, Graham’s injury heals.

With no left brain hemisphere, Graham can’t see through his right eye or hear in his right ear; he has no control over his right arm or leg, though he can smell through his right nostril but not his left. With half a mind to work with, Graham provides first-order evidence that the two sides of the brain control opposite sides of the body. The gap in that observation, that nostrils don’t share the asymmetry of the other senses and motor functions, indicates higher-order subtleties still to be understood. Among the less subtle distinctions was that Graham also couldn’t speak or understand language.

While the left and right brains look quite similar, they assume distinct roles in sensory and language processing. The obvious generalization is that the left and right lobes play different roles and perform separate tasks. The legend of your left brain as the inner accountant and your right brain as the inner artist emerged in 1960 and turned out to be a gross oversimplification.

Don’t be too harsh on the neurologists of the day. They didn’t propagate the left-right myth; the press did. And don’t be too harsh on them either. Two ingredients go into misinformation: First, people overreact, it’s one certain assumption you can make about human behavior; and second, science progresses through incremental discoveries one layer of the ignorance onion at a time.

The right brain does play a big role in creativity, but so does the left brain. The left brain breaks things down into little, understandable pieces, but the right brain makes sure that those pieces still fit a greater whole.

The title of our book—I wrote it and you bought it, so we both own it—The Left Brain Speaks, the Right Brain Laughs—is a glaring example of a mythic oversimplification. In nineteen out of twenty right-handed and four out of five left-handed people, the left brain does the speech-production-and-recognition heavy lifting, and, without the right brain, your sense of humor is all but lobotomized. However, your left brain produces the actual hahahas of laughter. So our title serves as an example of mostly-but-not-completely false dichotomies. Just between the two of us, if you prefer, we can call it The Left Brain Tells the Joke, the Right Brain Gets It, and Then the Left Brain Laughs.

1.2.1 A new and improved left-right oversimplification

To update the roles of your left and right hemispheres, we begin with a guiding principle and then assemble a bunch of nuances. In the pages that follow, the roles will fit a larger pattern and make more sense.

Through the miracle of fiction, please don a pith helmet, and the two of us can hike into the savannah of one hundred thousand years ago. We come upon a young man named Butch as he emerges from the cave he shares with his community of ten to thirty cave people— he doesn’t know how many because he can’t count past three.

With his torn lion-skin loincloth and a plethora of scars across his torso, Butch emits quite an aggressive vibe, so we hide behind some reeds. You point out a bloat of hippos in the pond. I start to laugh at the word bloat, and you remind me that hippos are huge, gnarly critters and I shut up.

Butch notices the hippos too and ducks behind a boulder. He looks down and finds a nice rock. He watches the hippos for several minutes and then stands, steadies his right foot, goes into a windup, and lets the rock fly. Wham! Right into the hippo’s eye and through its brain. We look at each other and agree that the kid’s got a hell of an arm. If he was left-handed and, you know, born one hundred thousand years later, he could have gone pro.

Now let’s look at it in slow motion.

Butch spots the herd. His left brain examines individual hippos, looking for one that appears sedentary enough so that it’s not likely to move, is meaty enough to feed the whole tribe, is standing in water shallow enough for him to retrieve it, and is close enough for him to get a good shot. Meanwhile, back in his right brain, someone’s keeping an eye out for trouble.

In order to reproduce, Butch must both survive the hunt and eat. The left brain focuses on the task at hand. The right brain keeps a lookout for anything that might require attention. The left brain ferrets out the details, while the right brain keeps those details in check by making sure they don’t contradict the big picture. The right brain also tries to tell the left brain that Butch can’t carry a hippo back to camp, but his left brain suppresses that warning with a cheerful but delusional reply: “It’s okay, as soon as I kill the hippo, I’ll invent the wheel!” His right brain sighs.

Your left brain is the one that takes you out on crazy fantasies, and your right brain reels you in. Your left brain can’t see the forest for the trees; your right brain can’t see the trees for the forest. Your right brain takes in the whole grand mystery, and your left brain sifts out the fine details. And when they come together, you create beauty and understanding. You can’t ring the bell without both, but sometimes, in their efforts to keep you alive and having sex, they suppress each other when you might prefer that they collaborate.

Instead of thinking of your right brain as an underutilized creative genius and your left brain as an overworked analyzer, here are two choices for your new and improved oversimplification:

(a)   Your left brain is a fascinated child, and your right brain is an indulging parent.

(b)   Your left brain is a delusional idiot, and your right brain is a judgmental asshole.

Like all oversimplifications, you can get some mileage out of the concept, but if you take it too seriously, you’ll make mistakes. So let’s dig down another couple of layers.

1.2.2 Sorting out the left-right dichotomy

Your neocortex, the wrinkly, pinkish-gray outer layer of your brain, is about a tenth of an inch thick (about three millimeters) when peeled off and spread out on a table. The left and right versions look pretty much the same, though the right side is a bit bigger and whiter. The color contrast occurs because the left side has lots of local processing centers, more gray neurons, and the right side has broader connectivity with longer, better-insulated wiring. The two hemispheres communicate through a cluster of nerve connections called the corpus callosum—don’t worry about all this jargon; I’ll remind you what it means when it comes up again.

[image: Image]

Figure 1: A brain.

The interior of your brain, called the limbic system, is composed of a bunch of nodule-like things, each of which has both left and right versions, except for your pineal gland. The left and right sides of the interior are connected by the anterior commissure, another pack of nerve fibers.

The point of this exercise in physiology is that the left and right lobes really are separate. Most of our left-right symmetries play both collaborative and redundant roles. You have two arms; if one gets cut off, you have a much better chance of survival with one than with none, even if you no longer have a fastball. It’s the same deal with your brain, sort of.

The most pronounced effect of the two hemispheres is that if your right brain were somehow turned off, no one around you would notice for several hours, and you might not notice at all; but if your left brain were turned off, you’d seem like an imbecile, not just because you’d lose all command of spoken or written language, but also because you wouldn’t be able to care for yourself or others.

To get an idea of how the left and right sides compete, collaborate, and provide a level of redundancy, I listed some distinctions in Table 1.

I assembled Table 1 from everything I’ve read and the experts I’ve talked to, but please don’t take it verbatim. Instead, realize that these distinctions are just the layers of the ignorance onion beneath the one that insisted your right brain is creative and your left brain is analytical. If some of the entries make you uncomfortable, but you can’t figure out why, it’s because your right brain disagrees with my left brain.





	ATTRIBUTE
	RIGHT
	LEFT





	General
	How?
	What?



	Immediate hunches
	Deliberate predictions



	Problem identifier
	Problem solver



	Looks for inconsistencies
	Keeps grinding away into never-never land



	New experience
	Excited by novelty, new information, developing skills
	Integrates new information and skills into existing context



	Takes over when expectations break down
	Assumes expectations will play out



	All at once, “aha!” insight
	Gradual understanding



	Keeps explanations consistent with facts
	Concocts descriptions, rationalizes



	Attention
	Broad, flexible, easily distracted, literal
	Highly focused on parts, develops abstract context, can get obsessed



	Facial identification
	Facial identification with a mild racial bias
	Lesser facial identification but without the built-in bigotry



	Facial expression
	Involuntary, honest
	Voluntary, capable of deception



	Emotion
	Empathic, recognizes emotional responses of others
	Recognizes complex emotions but doesn’t take things as seriously



	Intense, tends toward pessimism, negativity, fear, mourning, grief
	Cheerful, optimistic, amused



	Symbolism and abstraction
	Sees “7” and gets the idea but can’t make sense of “seven”
	Can deal with either numeric symbols or spelled-out numbers



	Mostly literal but tunes in to metaphors
	Removes concepts from context, makes them abstract, creates fantasies



	Overlays expectation of the whole
	Finds and separates common elements of the whole







Table 1: Contrasts of the right and left brain hemispheres—use these as indicators, not absolutes. The science has a long way to go (notice how I put the right on the left and the left on the right so that your eyes associate the information in each column with the correct hemisphere).

1.3 THE PICTURE WITHIN A PICTURE

Using a mind to figure out how a mind works is nothing if not self-referential.

In considering the Great Questions, philosophers tend to get caught in traps. Descartes’s cogito ergo sum (which is all the Latin I know and means something like “I think, therefore I am”), though fun to ponder with a rum buzz while staring at the stars on a late summer night (mojito ergo sum), doesn’t deliver the goods. Science, at least in the past two hundred years, delivers the goods by making a few simple assumptions and running with them.

Philosophers from Lucretius to Sartre have debated whether the mind and the brain are the same thing. Is the mind a metaphysical object tenuously linked to the mass of white and gray wetware in your skull? Or is the mind something that the brain does?

Isaac Newton laid down the bedrock of the scientific method in his first rule of reasoning: “We are to admit no more causes of natural things than such as are both true and sufficient to explain their appearances.” In other words, we make the simplest assumptions possible until they’re derailed by observable, repeatable contradictions. Assuming that the mind results from purely physical, material interactions within the brain begs fewer questions than positing a metaphysical mind in a physical body. Keep in mind that the whole point of experimental science is to trash reasonable-seeming assumptions. So if you favor a spiritually linked mind and body, keep a close eye on the data; if you’re right, the purely physical assumption will fail, and you can tweet “in your face, @ransomstephens!”

In this book, we’ll make as few assumptions as we need to go forward, and we’ll tread carefully and consciously as we make them. For example, we’ll assume that the universe exists, that there is an external reality, that we know the difference between being asleep and being awake, beer is more desirable than wine, and that rock ‘n’ roll is superior to jazz.

1.4 WHAT ARE WE DOING HERE?

…And why are we in this basket?

I don’t know what you’re doing here, but I want to understand how brains work for the same reason that I want to know how anything works—for the buzz of understanding, and so I can put that understanding to work. By studying the neuroscience of why people value certain things, how talent and skill feed on each other, and how the whole emerges from the parts, we’ll develop intuitions for how to be better at everything we do.

Okay, hold on a second.

You’re not reading a self-help book. I’m not pretending to have all the answers; I don’t deal in secrets; and I have no interest in selling you anything other than fine reading material. The only answers you’ll find here come from a baby science that’s just starting to reveal how brains work. But when you understand how something works, you develop intuitions about what it can do well, what it can’t do well, and how to position it to be successful. You and I can be better: better partners, better friends, and better constituents of planet Earth. We face problems individually and together, and our brains are the only tools we have to create solutions. We only get a few decades of awareness; we should put our heads to work.

That’s what we’re doing here, in the best-case scenario. In the worst case, we have a few laughs. So here’s to creating and appreciating, understanding and empathizing, more love and less fear, all that sort of crap.

In The Left Brain Speaks, the Right Brain Laughs, we will pay a lot of attention to creativity because the brain itself is an instrument for creating.

We’ll investigate the neuroscience processes that lead to amazing feats in the arts and sciences, what happens in the brain when we get those “aha!” lightbulb moments, as well as when we derive a solution/ invention/masterpiece through the deliberate process of hard work.

We’ll keep the jargon to a minimum. Check the bibliography if you want maps of all the folds, grooves, and ridges in your brain—called sulci and gyri by the pros—functional magnetic resonance images (fMRI), positron-emission tomography (PET) scans, and so forth. That said, we won’t shy away from brain physiology when we need it, or when it’s too irresistibly fascinating (or funny) to pass up.

My background is in experimental particle physics, technology development, and science and fiction writing. As a physicist, I’ll provide some scientific insight into how physical systems work. As a veteran researcher of a mature science I’ll try to see beyond the preliminary results of this brand-new science, I’ll try to provide guidance as to where neuroscience is probably headed, when we should be skeptical, and what’s not likely to change as the field matures. As a fan of neuroscience, I’ll sit next to you on this tour and, together, we’ll try to make sense of it.

One last thing, instead of sequential info-dumps, we’re going to circle around concepts and build on them in subsequent chapters. It’s easier to learn when you encounter something more than once at increasing levels of complexity. Each time a subject returns, I’ll remind you what we already covered so you won’t need to look back. I hope this level of repetition will help more than it annoys.

You’re about to meet my grandfather. Gird your loins!
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ANIMALS & PEOPLE

FRANK RANSOM’S MOTHER DIED IN 1893 WHEN HE was three years old. He was sent to an orphanage in Oakland that operated by providing children as free labor to families who agreed to train and feed them. The potential for abuse was, shall we say, insane.

Frank Ransom never said a negative word about his childhood. He described a youthful paradise on ranches in the temperate hills of Northern California spent driving cattle, milking cows, and working the fields under the guidance of a series of extraordinarily generous patrons.

Frank was nine years old when he went to apprentice with Mr. Smith on a ranch near Santa Rosa, about sixty miles north of San Francisco. He told stories about living in a barn and sleeping on hay in a stall with horses for roommates. When quizzed a bit, rather than admitting that the Smiths didn’t let him inside their house, he said that he never wanted to leave the horses.

On Christmas Eve, Mr. Smith came out to the barn and gave Frank an orange. Frank described that orange as though it were the Holy Citrus Grail. His eyes lit up as he pantomimed peeling that orange. Its juice burst forth, ran down his chin, and made his straw bed sticky. He spoke with such sincere joy that his grandchildren—four middle-class kids growing up in the suburbs, including me—yearned to spend Christmas Eve in a drafty barn sleeping on muddy hay with an orange. An orange.

Frank Ransom was the most positive man I’ve ever known. He never spoke ill of anyone.

Armed with a third-grade education and confidence born of naïveté, Frank built a successful business during the Great Depression. Over the course of his life, he counted governors, presidents, professional athletes, and even a Supreme Court justice among his closest friends. Of course, he thought of everyone he knew as one of his closest friends. One could say that Frank Ransom had a positive outlook.

One of his favorite sayings came from the first lines of an Ella Wheeler Wilcox poem: “Laugh and the world laughs with you; weep and you weep alone.” The world spent a great deal of time laughing with Frank, and the only time anyone saw him cry, he shed tears of joy.

2.1 DIFFERENT PERSPECTIVES ON REALITY

That melancholy phrase packed with implications for human behavior, “Laugh and the world laughs with you; weep and you weep alone,” stuck with me. How often did Frank Ransom weep alone? How did such a happy man emerge from that world?

Frank’s positive outlook, wherever it came from, found the positive in every event and built on that positive, reinforcing it no matter what the conditions. He was a smiling lad digging through horse manure, positive that he’d find a pony, a positive pony.

This chapter is about perspective.

Frank Ransom maintained his positive perspective even when the chips were falling. When the Great Depression hit, he and his wife Grace had two children. He figured that rich folks would always have money to spend, but that they wouldn’t be spending quite as much on luxury items as they did in the Roaring Twenties. He reconfigured his business to provide less-pricey luxuries. His business improved during the Depression. Frank Ransom found a pony in the manure of the Depression.

To see how Frank managed to grab the positive and toss the negative, we need to understand what gives us different perspectives, how we are plopped into different states of being and how our brains push and pull us before we have a chance to ponder how we’d like to respond. Since they’re our window on the world, our senses— touch, taste, smell, hearing, and sight—set the stage for the variety of perspectives we can attain. Our senses and how we process them limit our perspectives just as they limit the perspectives of other animals. Every animal sees the world in a different way with a different physical perspective. We have a lot to learn from other animals. And I mean this in a purely selfish way.

We have a great deal of control over our perspectives, but some perspectives are thrust upon us by the order and speed of the processes our brains use to understand the world around us. Visceral, emotional, and intellectual responses operate at different rates and plop us into certain perspectives that help us survive and get laid. But in the fifteen thousand-plus years since we started to think of ourselves as civilized, we’ve invented a world where a lot of those automatic responses work against us. Strangling your boss might seem like a good idea at the time, but it rarely gets you a raise.

In everything we do, there’s a hierarchy of perspective, from immediate to barely tangible to fully abstract. To understand how we react to challenges, it helps to start with something easy, like the imminent attack of a saber-toothed tiger.

But first, a few words about what makes you so damn smart (and good lookin’).

2.2 EVOLUTION

Natural selection is a more descriptive term than Darwin’s “evolution” because it indicates how the process works. Random mutations cause random changes over many generations. The changes that benefit an organism’s proliferation tend to proliferate.

You know the statement: “Whatever doesn’t kill you makes you stronger.” It should be: “Whatever doesn’t kill you, make you weaker, or leave you the same makes you stronger.” The modified version of the cliché serves as a nice description of natural selection. If a mutation makes you stronger, your progeny stronger, their progeny stronger, and so on, that mutation has a good chance of making it into your gene pool. Mutations that make you stronger are adaptations. If a mutation makes you weaker, and by weaker I mean less competent at survival and/or less competent at reproducing and parenting, it’s not likely to make it out of the gene pool’s shallow end. On the other hand, if it doesn’t make you weaker or if it leaves you more or less just as well equipped to survive and spawn as before, it has a pretty good chance of staying in the gene pool, and maybe somewhere down the line, that mutation might team up with another and the combination could make you stronger. Mutations with this sort of delayed gratification are called exaptations—we’ll get to them later.

Mutations that make it into the gene pool are “selected” by nature. That sounds nice and tidy, right? Well, random mutations happen to both predator and prey, as well as the landscape itself. Just because a mutation makes you better at reproducing does not mean that it will make it into the pool, because the pool changes too.

Here’s evolution’s feedback loop: The mutation alters the individual. The individual alters the environment. The environment, including other animals, as well as friends and relatives, determines which mutations benefit a species and which do not. Those that benefit carry on to progeny. The progeny alter the environment, and so on—a picture within a picture.

[image: Image]

Figure 2: The natural selection feedback loop.

2.2.1 The power of long times and large numbers

People produce new generations about every twenty years, and tiny random mutations occur every time. Looking around, we see very little change across the four or five generations we’re exposed to during the few decades we live. So if it takes a thousand generations for a significant mutation to proliferate, how long would it take to crank out a whole different beast? Several hundred thousand years equates to tens of thousands of mutations, so that’s the rule-of-thumb timescale for natural selection in humans. The timescale differs for different species. A dog generation is about a tenth of a human generation, so coyotes, wolves, and puppies evolve ten times faster. Most life on earth has a generation that lasts weeks; some bacteria turn over in minutes. With such short generations, biologists and biotechnicians can see adaptations evolve through natural selection in their labs during their lunch breaks.

Making choices by random chance is no more intelligent than playing the lottery. When a baby is born with a significant mutation, odds are that it will kill him. But with billions of years to work with, millions of random variations easily combine into a hefty list of excellent adaptations.

You see, evolution enjoys a relaxed timescale. Seriously, Darwin was in no rush. I mean, he’s long dead, but even if he were alive, the dude would still have the long view in mind. We rarely deal with truly large numbers, so it’s no more surprising that we have trouble grasping evolution than that we buy lottery tickets.

2.2.2 Evolution predicts what already happened

In physics, theories predict how stuff works. If you kick a football and tell me its direction and speed, I can calculate where it’s going to land. Quantum electrodynamics, while a mouthful, predicts the behavior of hydrogen atoms to a greater precision than anything else human beings have measured.

Evolution doesn’t predict which mutations will happen. It’s not that kind of theory.

When presented with a vat of bacteria and details of the chemical soup where it lives, temperature, humidity, and all the other conditions, evolution won’t predict what comes out after one hundred thousand generations. It tells you that whatever survives will be better suited for those conditions than what you started with. It doesn’t predict which mutations will occur, only that the survivors will be better at surviving than their ancestors. Just because a mutation is beneficial doesn’t mean it will happen.

Any explanation we serve up for how or why an organism has a certain characteristic must be consistent with the rules of natural selection. It’s in this sense that evolution serves as a judge for biological explanations. However—and watch your step here because this is a minefield for biologists, behaviorists, neuroscientists, psychologists, linguists, and philosophers—just because an explanation makes sense in the light of natural selection doesn’t mean it’s right.

Before continuing, let me be clear that there is no scientific doubt about the reality of evolution through natural selection. It forms the backbone of biology, biochemistry, bioengineering, and pharmacology. You will not find employees at a biotech firm who deny natural selection, and if you do, I would advise against investing.

OEBPS/Images/fig2.jpg
v
/m:.mmww N
] f et
g
P

~ o=

Person afers envrarment i
+

wa
<o





OEBPS/Images/fig1.jpg





OEBPS/Images/cover.jpg
The
LEFT BRAIN

The
RIGHT BRAIN
LAUGHS

A Look at the Neuroscience of Innovation
& Creativity in Art, Science & Life

Ransom Stephens, PhD





OEBPS/Images/logo.jpg
VIVd

EDITIONS





