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Praise for An Alchemy of Mind


“[Ackerman] is a grand, erudite synthesizer, positioning herself at the place where knowledge ends and reporting back to us in the language of lyric. . . . At a time when books about the brain, mind, and consciousness compete for readers’ attention, Ackerman has presented a helpful survey of the field leavened by yeasty writing and provocative insights.”


—Floyd Skloot, Newsday


“A brilliant distillation of the mysterious intersection of brain and mind that borrows from psychology, neuroscience, philosophy, metaphysics, and the physical world, all delivered in miraculously readable prose.”


—Elle


“Agile, involving, and uniquely far-ranging. . . . As always, Ackerman is positively scintillating, thanks to the intensity of her observations, the imaginativeness of her interpretations of both natural phenomena and science, the splendor of her distinctive prose, and her flair for making her discoveries personal, relevant, and resonant. Erudite and playful.”


—Booklist


“In An Alchemy of Mind, brilliant stylist Diane Ackerman fuses science and personal experience as she explores thought, emotion, memory, language, gender differences, and creativity. You will probably never read a more lyrical description of how nerve cells communicate with one another than Ackerman’s.”


—The Arizona Republic


“Ackerman folds some particularly interesting research into her narratives. . . . Her enthusiasm is contagious, and most readers will quickly be engaged by her fascination with the brain. . . . A playful, rewarding jaunt through the brain’s chemical realities and emotional intangibles.”


—Kirkus Reviews


“Poet and naturalist Diane Ackerman ponders personality, gender, emotion, and language in this intriguing tour of the human brain. [She] leaves readers with nuanced understanding of—and gratitude for—that ‘wrinkled wardrobe of selves’ that makes us all tick. Lyrically described highlights.”


—People


“Incandescent prose and brainy insight. . . . Fascinating.”


—The Atlanta Journal-Constitution


“Ackerman escorts the reader inside the skull. . . . It is a fascinating trip. [She’s] consistently brilliant and perceptive in her writing.”


—Alan Prince, Bookpage


“Provocative. . . . [A] stimulus to the zen-like pursuit of thinking about thinking.”


—San Jose Mercury News


“With elegance and attention to detail . . . Ackerman explores how our celebrated ‘gray matter,’ an intricate tangle of billions of neurons, functions to make us at once unique and universal.”


—The Post and Courier (Charleston, SC)


“Ackerman fans know what to expect: the meeting of science and sensuality, of nature and art, seen through the prism of personal experience and expression. . . . Her continuing references to the arts, animals, earlier humans, [and] cultural differences create contexts not found in other books on this subject.”


—San Francisco Chronicle


“Ackerman fuses art and the mysterious science of the brain.”


—Elissa Schappell, Vanity Fair


“By grounding the scientific information firmly in her own experience of discovery, Ackerman invites readers to share in her . . . uniquely personal perspective.”


—Publishers Weekly (starred review)


“Ackerman’s style [is] genuinely gripping.”


—The Daily Californian


“A beautiful book. . . .[Ackerman] has taken the largely inaccessible and confusing scientific literature on the brain and made sense out of it. With clarity, spunk, and feeling, what is known about the brain becomes up-front and personal.”


—Dr. Michael S. Gazzaniga,


Director of the Center for Cognitive Neuroscience


at Dartmouth College and editor of Cognitive Neuroscience
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For HB, with love




my mind is


a big hunk of irrevocable nothing which touch and


taste and smell and hearing and sight keep hitting and


chipping with sharp fatal tools


in an agony of sensual chisels i perform squirms of


chrome and execute strides of cobalt


nevertheless i


feel that i cleverly am being altered that i slightly am


becoming something a little different, in fact


myself


Hereupon helpless i utter lilac shrieks and scarlet


bellowings.


e. e. cummings, Portraits, VII
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MIRACLE WATERS


(Evolution)





    
CHAPTER 1 


The Enchanted Loom


. . . an enchanted loom where millions of flashing shuttles weave a dissolving pattern, always a meaningful pattern though never an abiding one; a shifting harmony of sub-patterns.


—Sir Charles Sherrington,


Man on His Nature


Imagine the brain, that shiny mound of being, that mouse-gray parliament of cells, that dream factory, that petit tyrant inside a ball of bone, that huddle of neurons calling all the plays, that little everywhere, that fickle pleasuredrome, that wrinkled wardrobe of selves stuffed into the skull like too many clothes into a gym bag. The neocortex has ridges, valleys, and folds because the brain kept remodeling itself though space was tight. We take for granted the ridiculous-sounding yet undeniable fact that each person carries around atop the body a complete universe in which trillions of sensations, thoughts, and desires stream. They mix privately, silently, while agitating on many levels, some of which we’re not aware of, thank heavens. If we needed to remember how to work the bellows of the lungs or the writhing python of digestion, we’d be swamped by formed and forming memories, and there’d be no time left for buying cute socks. My brain likes cute socks. But it also likes kisses. And asparagus. And watching boat-tailed grackles. And biking. And drinking Japanese green tea in a rose garden. There’s the nub of it—the brain is personality’s whereabouts. It’s also a stern warden, and, at times, a self-tormentor. It’s where catchy tunes snag, and cravings keep tugging. Shaped a little like a loaf of French country bread, our brain is a crowded chemistry lab, bustling with nonstop neural conversations. It’s also an impersonal landscape where minute bolts of lightning prowl and strike. A hall of mirrors, it can contemplate existentialism, the delicate hooves of a goat, and its own birth and death in a matter of seconds. It’s blunt as a skunk, and a real gossip hound, but also voluptuous, clever, playful, and forgiving.


The brain’s genius is its gift for reflection. What an odd, ruminating, noisy, self-interrupting conversation we conduct with ourselves from birth to death. That monologue often seems like a barrier between us and our neighbors and loved ones, but actually it unites us at a fundamental level, as nothing else can. It takes many forms: our finding similarities among seemingly unrelated things, wadding up worries into tangled balls of obsession difficult to pierce even with the spike of logic, painting elaborate status or romance fantasies in which we star, picturing ourselves elsewhere and elsewhen. Happily storing information outside our bodies, the brain extends itself through time and space by creating extensions to the senses such as telescopes and telephones. How evocation becomes sound in Ravel’s nostalgic “Pour une Infante Défunte,” a plaintive-sounding dance for a princess from a faraway time, is an art of the brain. So is the vast gallantry of imagining how other people, and even other animals, experience life.


The brain is not completely hardwired, though at times it may seem so. Someone once wisely observed that if one’s only tool is a key, then every problem will seem to be a lock. Thus the brain analyzes as a way of life in Western cultures, abhors contradiction, honors formal logic, and abides by many rules. Reasoning we call it, as if it were a spice. Cuisine may be a good metaphor for the modishness and malleability of the thinking brain. In some non-Western cultures the brain doesn’t reason through logic but by relating things to the environment, in a process that includes contradiction, conflict, and the sudden appearance of random forces and events. The biologist Alexander Luria was struck by this when he interviewed Russian nomads in 1931. “All the bears up North are white,” he said. “I have a friend up there who saw a bear. What color was the bear?” A nomad stared at him, puzzled: “How am I supposed to know? Ask your friend!” These are but two styles in the art of the brain. All people are alike enough to be recognizable, even predictable at times, yet everyone has a slightly different flavor of mind. Whole cultures do. Just different enough to keep things interesting, or, depending on your point of view, frightening.


The brain analyzes, the brain loves, the brain detects a whiff of pine and is transported to a childhood summer spent at Girl Scout camp in the Poconos, the brain tingles under the caress of a feather. But the brain is silent, dark, and dumb. It feels nothing. It sees nothing. The art of the brain is to transcend those daunting limitations and canvass the world. The brain can hurl itself across mountains or into outer space. The brain can imagine an apple and experience it as real. Indeed, the brain barely knows the difference between an imagined apple and an observed one. Hence the success of athletes visualizing perfect performances, and authors luring readers into their picturesque empires. In one instant, the brain can rule the world as a self-styled god, and the next succumb to helplessness and despair.


Until now, using the slang we take for granted, I’ve been saying “the brain” when what I really mean is that fantasia of self-regard we call “the mind.” The brain is not the mind, the mind inhabits the brain. Like a ghost in a machine, some say. Mind is the comforting mirage of the physical brain. An experience, not an entity. Another way to think of mind may be as St. Augustine thought of God, as an emanation that’s not located in one place, or one form, but exists throughout the universe. An essence, not just a substance. And, of course, the mind isn’t located only in the brain. The mind reflects what the body senses and feels, it’s influenced by a caravan of hormones and enzymes. Each mind inhabits a private universe of its own devising that changes daily, depending on the vagaries of medication, intense emotions, pollution, genes, or countless other personal-size cataclysms. In Kafka’s fiction, a character finds the question “How are you?” impossible to answer. We slur over the sensory details of each day. Otherwise life would be too exhausting to live. The brain knows how to idle when necessary and yet be ready to rev up at the sound of a bear claw scratching over rock, or a math teacher calling out one’s name.


Among the bad jokes evolution has played on us are these: 1) We have brains that can conceive of states of perfection they can’t achieve, 2) We have brains that compare our insides to other people’s outsides, 3) We have brains desperate to stay alive, yet we are finite beings who perish. There are many more, of course.


Sometimes it’s hard to imagine the art and beauty of the brain, because it seems too abstract and hidden an empire, a dense jungle of neurons. The idea that a surgeon might reach into it to revise its career seems as dangerous as taking the lid off a time bomb and discovering thousands of wires. Which one controls the timing mechanism? Getting it wrong may be deadly. Still, there are bomb squads and there are brain surgeons. The art of the brain is to liken and learn, never resist a mystery, and question everything, even itself.




    
CHAPTER 2 


This Island Earth


To live is so startling it leaves little time for anything else.


—Emily Dickinson


I was reading this morning about the discovery of a new species of gecko, no larger than a peso, the tiniest reptile on Earth. Found in a sinkhole and a cave in a balding region of the Jaragua National Park, on the remote Caribbean island of Beata, off the southwestern coast of the Dominican Republic, Sphaerodactylus ariasae could curl up on the head of a dime and leave room for an aspirin and a deforester’s heart. At 16 millimeters (about 3/4 inch), it’s not only the tiniest lizard, but, according to the biologist Blair Hedges, who discovered it, “the smallest of all 23,000 species of reptiles, birds, and mammals.” A female lays but one fragile egg at a time, a minute naïf easily crushed by paws and shoe heels alike in a rain forest more endangered than the Amazon.


Hedges and his colleague Richard Thomas have found only eight of these geckos, and are delighted by their size, but not shocked. They were searching for tiny, overlooked reptiles with limited ranges, because the smallest versions of life tend to inhabit islands. On an island’s detached world, over a vast sprawl of time, animals may fill ecological niches snared by others on the mainland. Sphaerodactylus ariasae (named in honor of Yvonne Arias, an avid conservationist in the Dominican Republic) is tiny enough, for instance, to compete with spiders elsewhere. The Caribbean is home to many such endangered species, and probably many undiscovered ones that will vanish before they’re witnessed or named.


How that saddens me, to think of an animal surviving the rip-roaring saga of life on Earth, minting unique features and gifts, only to vanish without name or record because of human folly. I’m not sure why witnessing a life-form, and celebrating its unique marvel, matters so much to me, but it does. Let’s just say it occupies an emotional niche others may fill with prayer. That’s a niche shared by many, including the poet Rainer Maria Rilke. In a letter written a year before his death, he speaks of absorbing Earth’s phenomena with the full frenzy of human relish and insight as our destiny:


It is our task to imprint this temporary, perishable earth into ourselves so deeply, so painfully and passionately, that its essence can rise again. . . . We are the bees of the invisible . . . [Our work is] the continual conversion of the beloved visible and tangible world into the invisible vibrations and agitation of our own nature.


Biologists, those “bees of the invisible,” had carefully explored the island of Beata, and yet Sphaerodactylus ariasae lay hidden for hundreds of years. Could an even smaller reptile exist on Earth? Probably not. There are size limits imposed by gravity and basic biology. But we should always expect the unexpected on remote islands. A century ago, Darwin wrote about the effects of isolation and inbreeding, and how easily island populations diverge from the mainstream and evolve their own genetic dialect. Hence kangaroos live only in Australia (though marsupials abound elsewhere), and hummingbirds only in North and South America (which is why our columbines evolved spurs, unlike their European cousins).


When we become a space-faring species, leaving our home planet to voyage to other worlds, the same fate will become us. Many people won’t survive the trips, leaving open niches for stronger, more specialized, or more extreme people to fill. Islands become unique gene pools where uniquely compelled creatures evolve. Multigenerational spaceships, as well as colonies on other planets, if they’re not refreshed by outsiders’ genes, will function as islands. We may become the bizarre aliens depicted in sci-fi dramas.


Then, although many of Homo sapiens’ relatives have died out in the past, more will evolve elsewhere, given time’s elasticity, and the exuberance of human curiosity. With our restless yen to explore, will our outposts blossom until they’re common as pond scum in the cosmic night? I doubt it. But we may become strangers with different sensory talents, develop lizardy skin, evolve into that alien other we fear. New habitats will produce new essentials, scarcities, politics, and values. In smaller social groups different dynamics emerge.


That’s what happened in our past on this island Earth, and our brains reflect that evolution. Over 500 million years, a span of time too vast to imagine in detail, our brains were molded by environmental stresses and breeding success, while also succumbing to random genetic mutations.


As brains grew, women’s pelvises and leg bones widened (hence the characteristic hip swivel). But the skull can only swell so much and still pass through the birth canal. Even after the brain folded in, under, and around itself, it still needed to add important skills. The only solution was to drop some abilities to make room for more important ones. No doubt fascinating gifts were passed up or lost. Based on what other animals evolved, we might have tried sophisticated navigational systems that relied on magnetism or echolocation (like bats or whales). Or a complex sense of smell that made a simple stroll the equivalent of reading a gossip column (like dogs). We might have shared the praying mantis’s skill at high-pitched ultrasonics, or the elephant’s at low, rumbling infrasonics. Like the duck-billed platypus, we might have been able to detect electrical signals from the muscles of small fish. We might have enjoyed the vibratory sense that’s so highly developed in spiders, fish, bees, and other animals. But, of them all, the best survival trick was language, one worth sacrificing large areas of trunk space for, areas that might once have housed feats of empathy that would put extrasensory perception to shame. Indeed, it is possible that people unusually blessed with ESP are lucky ones for whom those areas haven’t completely atrophied.


What the brain really needed was space without volume. So it took a radical leap and did something unparalleled in the history of life on Earth. It began storing information and memories outside itself, on stone, papyrus, paper, computer chips, and film. This astonishing feat is so familiar a part of our lives that we don’t think much about it. But it was an amazing and rather strange solution to what was essentially a packing problem: just store your essentials elsewhere and avoid cluttering up the cave. Equally amazing was the determination and skill to extend our senses beyond their natural limits, by devising everything from the long eyes of television to the cupped ears of radio telescopes. Forget about being too big for our boots—we became too big for our skulls. Once we imagined gods with supernatural powers, it was only a matter of time before we aped them. On fabricated wings, we learned to fly. With weapons we hurled lightning bolts. Using medicines, we healed. Our ancient ancestors would think us gods.


“Are you out of your mind?!” we sometimes demand. The answer is yes, we are all out of our minds, which we left long ago when our brain needed more room to do its dance. Or rather out of our brain. A born remodeler, it made as many additions as building codes allowed, then designed two kinds of storage bins. Information could be put into things like books that felt good in the hand, and also onto invisible things like airwaves and Internets. “O brave new world,” the sea-child Miranda muses in perfect pentameter in The Tempest, “That has such people in’t.” Common sense tells us that if life exists elsewhere in the universe, it will be far more technologically advanced than we. But our evolution has been deliriously quirky, resulting in beings with bizarre traits and personalities, including, for example, the idea of a personality. I wonder how many other planetarians feel the need to share and document their personal existence in such elaborate ways.


The Marine biologist Alister Hardy and the anthropologist Elaine Morgan theorize that at some point in our history, we may have been island exiles much like the tiny gecko. Isolated after a great flood, we might have diverged from other primates into semiaquatic mammals who slept on land but spent most of our days wading or swimming. They point to our loss of body hair; salty tears; layer of subcutaneous fat (something shared by warm-blooded water creatures from ducks to dolphins, but not chimpanzees); flexible spine; streamlined body; seal at the back of the nose to keep water out of the lungs; lowering of the larynx (to allow big mouthfuls of air); heads-up posture; long hair on women (for babies to cling to); blood that’s mainly salt water; swimming and diving skills; and voluntary breath control, so important for speech. It’s a fascinating idea, and plausible, though I doubt we’ll ever know for sure. If only we had home movies of our infancy.


We think of a human being as a distinct, definable creature, and its life as complex: “a little gleam of time between two eternities,” “a glorious accident” “a tale told by an idiot, full of sound and fury, signifying nothing,” “a perpetual instruction in cause and effect,” “a flame that is always burning itself out,” “a dome of many-colored glass,” “a long lesson in humility,” “a fiction made up of contradiction,” “a fatal complaint and an eminently contagious one,” “a play of passion,” “a comedy to those who think, a tragedy to those who feel,”* and so on. But we might have been very different animals, with different minds and concerns and mental habits. We are who and what we are only after many trade-offs. If so, how did it happen and what was traded? To begin to answer that we need to be of two minds.


    


    * Thomas Carlyle, Stephen Jay Gould, William Shakespeare, R. W. Emerson, G. B. Shaw, P. B. Shelley, J. M. Barrie, William Blake, O. W. Holmes, Sir Walter Raleigh, Horace Walpole.


    




    
CHAPTER 3 


Why We Ask “Why?”


What is the ultimate truth about ourselves? Various answers suggest themselves. We are a bit of stellar matter gone wrong. We are physical machinery—puppets that strut and talk and laugh and die as the hand of time pulls the strings beneath. But there is one elementary inescapable answer. We are that which asks the question.


—Sir Arthur Eddington


Sometimes as the fog of sleep lifts, the mind becomes aware of its traffic. Like commuters on an expressway, messages speed across the corpus callosum, a thick bridge of 200–250 million nerve fibers spanning the brain’s two hemispheres. More will follow in a continuous stream of hubbub going in both directions. The brain is a duet of specialists which produces a single experience that’s part enterprise, part communion, but all process, all motion.


The right brain is the strong silent one. It can see and act, but not report. Only the left brain talks, and it jabbers all day long, in a self-styled monologue and running commentary on the world, punctuated by conversations with other folk blessed (or cursed) with equally gabby left brains. What’s more, the two sides specialize in different facets of mind, with the left excelling at speech and language and the right better at visual-motor skills. Heavy lifting is fine, but don’t ask the right brain to solve knotty verbal problems. Which is not to say that the right side doesn’t process language—it does, but weakly compared with the eloquent feats of the left. Damage the left hemisphere and language becomes a nightmare, especially for men (women generally recover better from left-hemisphere injuries). But people vary greatly and the brain is resilient, so, fortunately, some victims with injured left brains do manage to regain speech. Mind you, that doesn’t necessarily mean they can write. As it happens, writing isn’t much related to speaking. A relatively recent invention, it’s not part of our evolutionary heritage, but more like a sophisticated team sport with changing equipment and rules.


These days, it’s fashionable to wear the psychic badge of being “a right-brain person” or “a left-brain person,” usually to justify arty behavior, or the lack of it. The left-brain person is supposedly eloquent, analytic, introspective, attuned to details, logical, a problem solver, and good at stories, not to mention alibis. But she tends not to see the whole picture, or do math well, be inventive, or have a strong spatial sense. Jigsaw puzzles are out of the question. Like me, she’s probably capable of pulling off a highway to get gas and, afterward, leaving in the wrong direction.


It’s the right-brain person who supposedly is intuitive, artistic, musical, looks at the parts and sees the whole, is spatial, recognizes faces, is open to dreamwork and free association, does math, and excels at reading all the nuances of emotion. Though right-handed, I hold a telephone receiver to my left ear (which corresponds to the right brain), maybe because it’s then easier to decipher the emotional landscape in a caller’s voice.


Of course it’s not as rigid as that stereotype. Visual details can often be better on the left, and the slower, more prosodic elements of language better on the right. Most people blend left and right brain use so fluently they’re not aware of the divide, or that one side toils silently while the other questions nonstop. Some people use both sides equally, in others one side dominates, and then there are those who are grossly lopsided and make you wonder if they’re not actually part android or reptile. But even for them, mind isn’t a tug-of-war with the left brain on one side and the right brain on the other, but a collaboration, an open exchange.


More surprising, perhaps, the two hemispheres can differ in their outlook on life, how they feel about themselves, their future, and the treatment they expect from others. The right side manages negative feelings, the left positive. In studies conducted at the University of Wisconsin, people with very dominant left brains had a better self-image and tended to describe themselves as optimistic, happy, confident, enthused by life, not as stressed. They weren’t immune to depression, but once afflicted could recover well. People with very dominant right brains felt worse about themselves, were more anxious and pessimistic, and they easily succumbed to depression. Small wonder antidepressants and psychotherapy stir up the left side of the brain. Our emotional lives walk a tightrope between the two, finding balance despite tipping a little one way or the other, or rather because of the tipping. Each side seems to play a critical role in diluting the other. This becomes especially poignant when someone damages only one hemisphere. Then the opposite side can run wild, and if it’s the right side, the person may suddenly become uncharacteristically sad, violently anxious, or stewed in negative moods.


That we have brains whose left and right hemispheres specialize isn’t unheard of in the animal kingdom, but it’s odd. Not just because animals tend to be symmetrical, and even choose mates based on how symmetrical (apparently free from genetic mutations) they appear, but because backup systems aid in survival. Our hemispheres are complementary, more like fraternal twins than like clones. Why would some abilities be laid down in only one hemisphere?


For decades, Michael S. Gazzaniga, director of Dartmouth’s Center for Cognitive Neuroscience, has been conducting ingenious experiments with “split brain” people, whose corpus callosum has been surgically severed to prevent the spread of epileptic seizures. Such studies offer insight into how the hemispheres divide their labor. For example, if a split-brain person looks at something only with the right eye (which corresponds to the left hemisphere of the brain), he can say what he sees. But show the same picture to his left eye (right hemisphere) and he’ll “see” nothing. The Cheshire cat effect it’s called, after the peek-a-boo cat in Lewis Carroll’s Alice’s Adventures in Wonderland. When the right brain is asked to point to the “invisible” object, the person has no trouble. Many clever experiments with long-suffering volunteers have revealed the left brain to be talkative, the right silent.


In another of Gazzaniga’s experiments, a personal favorite of mine, he showed one large picture and four small pictures to each of a volunteer’s hemispheres, and then the volunteer was asked to choose the small picture that seemed related to the large one. Neither side knew what the other side was viewing. For a snowstorm scene, the volunteer’s right brain had to choose among a shovel, a lawn mower, a rake, and an ax. To go with a picture of a bird’s foot, his left brain had to choose among a toaster, a chicken, an apple, and a hammer. Not surprisingly, the right brain correctly chose the shovel for the snowstorm, and the left brain correctly chose the chicken for the bird’s foot.


Then things got really interesting. When Gazzaniga asked the subject why his right hemisphere had chosen the shovel, his talky left hemisphere answered, but since the split hemispheres couldn’t exchange information, it didn’t know about the snow scene and had no idea why the shovel was chosen. So it quickly made up a plausible explanation based on the only information it had, that a chicken was somehow involved. The subject reasoned: “The chicken claw goes with the chicken and you need a shovel to clean out the chicken shed.” Good answer, if wrong. Gazzaniga calls the left brain the Interpreter, “a device that seeks explanations for events and emotional experiences.” When something bad or advantageous happens, it’s essential to know why so one can predict and prepare for future events. Mystery causes a mental itch, which the brain tries to soothe with the balm of reasonable talk. The left brain, that is; the right brain prefers to turn a mute eye.


Born fictioneers, all of us, we quest for causes and explanations, and if they don’t come readily to hand, we make them up, because a wrong answer is better than no answer. Also, a fast good-enough answer is better than a slow perfect answer. We’re devotees of the hunch, estimate, and best guess. I find it hard to watch, say, a David Lynch film like Mulholland Drive, which shards into free-associative imagery halfway through, and not try to figure it out. Critics plague Lynch with “But what does it mean?” It’s not enough to be startling, beautiful, artful, it has to mean, even if much of life simply is. Despite knowing that, my left hemisphere, not content to joyously perceive, insists on asking why. A word children use relentlessly and adults continue asking. And so we pass our lives, striving to make sense, even if it produces nonsense, which, of course, we never utter, only other people with less-exacting minds. Otherwise, we’d feel at sea, and painfully sure, as the philosopher William Gass says in an essay, that “life, though full of purposes, had none, and though everything in life was a sign, life managed, itself, to be meaningless.”


Left brain, right brain, cleft brain. What does this have to do with the dime-size bed of geckos? It hints at our brain’s evolution, and why the brain’s hemispheres aren’t the same. Maybe because of abilities we’ve lost, not gained. In an embarrassment of riches, our brain didn’t have space for two of all the faculties available to it. Doling them out to separate hemispheres was its salvation. In further experiments with split-brain patients, Gazzaniga tested the brain’s ability to group things visually and found that mice could make simple distinctions humans couldn’t. As he says, “That a lowly mouse can perceive perceptual groupings, whereas a human’s left hemisphere cannot, suggests that a capacity has been lost.” Did the dawn of language, requiring an immense amount of brain space, force out that perceptual knack? If so, what other abilities did we sacrifice to make room for our own private storytellers?


     • • • 


    As I move my left hand, the right hemisphere’s wand, I notice how two parallel blue veins make a tuning fork at my wrist, and wonder if tops of hands are unique, like fingerprints. Then, picturing fingerprints in my mind’s eye, I’m reminded of loopy weather systems, a simile that makes me smile. That reminds me of William Safire’s clever book title, Let a Simile Be Your Umbrella. My hand rises and my eyes watch it. Anywhere my hand goes steals my attention. We’ve designed computer programs to be our mechanical shadows: move the arrow or cartoon hand to a spot on the screen, and it’s like a toddler pointing to a jar out of reach, grasping it with her gaze. Just point to something and all eyes follow; pointing and desiring go hand in hand. We are the animals who point and name. Moving my hand to the desktop, I check my calendar, where I’m reminded it’s Saturday. A farmers’ market down by the lakefront beckons with friends and familiar-looking strangers. Should I invite a girlfriend to meet me there? The last time we spoke, her voice sounded tense. Is she miffed with me for some reason? At the market, I’ll find handcrafts from pottery to color-drenched yarn to painted T-shirt dresses (does the artist know that his niece just landed her first nursing job?), and whatever local flowers and produce may be in season, which no doubt will include tiny bouquets of fragrant miniature roses. Restaurant stalls will be offering Thai to macrobiotic cuisine. Fresh mushroom and barley soup, ladled by Robert at Your Daily Soup, would taste great for lunch: slippery mushrooms and chewy barley in broth. An inky scrawl on my calendar tells me it’s also time to pay taxes in advance, which I dare not forget. My hand reaches for a cup on a saucer, and I feel the porcelain’s sudden coolness as my pointer finger angles through the curved handle and I admire the design of Scotch broom with blue butterflies winding around the cup in a botanical frieze, also noting the residue of mocha foam inside, and hearing the tinkling rattle of the cup being lifted unevenly from the saucer.


     • • • 


    Much of what happened in that last free-associative paragraph relied on the right side of my brain, from moving my left hand to picturing the layout of the farmers’ market to reexamining the emotion in my friend’s voice to the very act of free-associating. I can probably thank the left side of my brain for remembering so many details it can weave together into stories about my life and my environment. Sensory feedback informed both sides of the brain, and I used both to predict the outcome of not paying my taxes. But only we human apes can do what I just did. Because we evolved extra brain tissue, which we use in unique ways, providing more abilities, we have our own special mental world and the ramparts of thought.


Our current neocortex has two hemispheres, each with four lobes. Physical sensations stalk the parietal lobe. The occipital lobe gives us sight. We hear using the temporal lobe. The frontal lobe moves our muscles. But none of that commands much gray matter. Most of each lobe is employed in the grand human saga of making associations among events, ideas, personal experiences, strategies, and people. It seems absurd to lump all that tempest together, but we do: thought. The word even sounds like a thick knot. Endlessly raveling and unraveling, thought combines colorful yarns to clothe each moment.




    
CHAPTER 4 


The Fibs of Being


Something unknown is doing we don’t know what.


—Sir Arthur Eddington


Consciousness is the great poem of matter. But consciousness isn’t really a response to the world, it’s more of an opinion about it. As miscellaneous as our brain is, with many separate domains, we feel continuous, one mind, one life. How is that possible if the brain’s a congress of specialists? The brain is a gifted illusionist. Here’s one of its best tricks: I seem to perceive the winter woods today in lavish detail, because whatever I pay attention to looms, furiously present, and saturates my awareness. An ice storm has turned a Japanese maple into a glass figurine. As I caress it with my eyes, the rest of the scene blurs, unless I shift my focus to something else, when that leaps into view—a female cardinal with taupe breast feathers and beak orange as candy corn sitting atop a starry fence. I don’t feel like I’m looking through a periscope, but glancing outside at nature in the round. A subtle sense of all that’s lurking in the rest of the scene lulls me into thinking I’m seeing the yard in a single eye-gulp. That bestows a sense of richness, but my awareness isn’t really panoramic. We’re more like a pair of binoculars with legs. Many things register in memory’s lodging house, whether I checked them in or not. Tomorrow I may recall the geometry of bare limbs against the sky, even though I wasn’t attuned to it . . . until now.


The streaming of consciousness is yet another sleight of mind. Afloat somewhere between done and undone, we ride a fluid present from moment to moment. Life feels continuous, immediate, ever unfolding. In truth, we’re always late to the party. There’s a time lag of half a second between perceiving something and becoming conscious of it. I don’t just mean the sort of reflex that makes a hand recoil from a stove before the mind says too hot! No, all our conscious acts are afterthoughts. Part of that delay the brain spends primping the order of events, so that the world will feel logical and not jar the senses. It takes time for a perception to reach the brain, for the brain to circulate the news, and the sight or tingle finally to hit conscious awareness. It feels like we sense things and know about them at once, but we don’t. Brain time isn’t world time. A little offbeat by design, we’re willing fools, who would otherwise be late for our date with life. We’d feel like we were constantly trailing half a second behind the world instead of keeping up with it. So there’s a butler in the pantry who backdates events. In famous experiments (which I detail in the chapter notes) the neuroscientist Benjamin Libet discovered that the brain processes an action before a person decides to act. If we really do have free will, shouldn’t the decision to act come first?


For years, Libet’s experiments have ignited controversy. Our legal system assumes that adults can choose how to behave, but can they? Or does the brain justify its choices by fooling us into thinking we’re free agents? Our days percolate a thick brew of choices obeyed, vetoed, or postponed. Some decisions require arduous thought. That’s how it feels, anyway. It doesn’t feel like an illusion produced by a brain that, for efficiency or to quash rebellion, lets us believe we’re in charge. What’s being decided probably determines who’s in charge, because a monarch isn’t always needed; sometimes a shop boss will do, or just a loud veto. Some days, and in some circumstances, we’ll have more or less free will, depending on what’s at stake. It was William James who observed that our first act of free will is choosing to believe in free will. We like life to be predictable, so we assume our brain is. Might not be. It might be far more flexible than we imagine, and have a full repertoire of ways to handle problems, depending on their severity or urgency.


All that happens offstage. It’s too fussy, too confusing a task to impose on consciousness, which has other chores to do, other fish to fry. We don’t like to rouse our slugabed mind unless we need to act or react. Pulling on a sock probably wouldn’t require veto power, whereas the impulse to call your boss “a half ounce of insufficiently mobilized prick dust” might. Still, we feel like we make all the big and little decisions, as we sail through the narrows of a day, choosing comforts, weighing risks, hatching ideas, generating feelings, adding new plot twists and characters to our life story.


There are many other sleights of mind, involving all the senses, including the carnival of optical illusions favored by brain scientists and magicians alike. Our bodies con us perpetually in a host of intriguing ways. One instance: pain in the heart or other organs is referred elsewhere because there aren’t nerves linking organs directly to the brain. As a result, our image of our organs is abstract, and the self one feels so sure of is really the possibility of self, phantom limbs filled with actual limbs, a body image partly imaginary, which often extends to include the family one belongs to, the car in which one drives, the carapace of a house in which one lives.


As I think these words, I hold a pen in my right hand, and look to where ink seeps from beneath my fingertips, skywriting loops and squiggles that linger and mean. All the while, I hear these words, which seem to be spoken out loud inside my airy skull. It would take pages to illustrate the hand moves, the ink flow, the pen mechanics, the eyes following that small motion, how the mind communes with itself, why it does so in words. Pages of illustrations? No, it would take the other kind of pages—senatorial assistants or court minions—ages to map the experience to the last detail. Skidding mentally, I think: In the Middle Ages, the sage pages rampaged in stages . . . on a wise beach. Instead, I write the word instead, am fleetingly reminded of bedstead, inbedstead, but brush that aside as another verbal skid, one faintly erotic, and refocus my thoughts on instead.


We’re not normally aware of such hesitations and detours. The mind feels transparent, an illusion that gives us a sense of control and agency. To think what feels true, little of the backstage action must intrude. Thoughts seem to rise as naturally as bubbles in water. Thank heavens we don’t have to supervise each muscle, dredge each memory, sign off on every transfer and exchange. Thank heavens we don’t have to coordinate the hundred or so muscles in the throat, face, and torso that work together when we speak. Thank heavens we can leave the Krebs cycle (in which oxygen energizes the cells) to the body’s experts, or we’d be fretting over it all day and probably grow so anxious we’d hyperventilate. We thrive on the illusion of spontaneity, of the body working magically, somehow exempt from cause and effect. Truth takes too much time. There’s all that messy analyzing, explaining, and verifying to do. For efficiency, the body just cons us and goes about its business, which, occasionally, we glimpse. At the level of flesh and bone, we all coast on innumerable lies, swim in deceits, thrive on amoral cost-benefit decisions. And yet, as lump sums, as selves, we detest lying in others, punish deceit, strive for compassion, and don’t like being conned. Go figure.


Thus far, no one has defined consciousness in a completely satisfying way, though many have devoted fascinating books to the subject. “Although it is part of my nature,” St. Augustine wrote in the fifth century, “I cannot understand all that I am. This means, then, that the mind is too narrow to contain itself entirely. But where is that part of it which it does not itself contain? Is it somewhere outside itself and not within it? How then can it be part of it, if it is not contained in it?” We continue to ask the same questions today. Philosophers, scientists, psychologists, and poets alike have spent lifetimes trying to describe and define consciousness. Other books offer admirable accounts of past theories about it, so I’ll go straight to the current debate.


Here are a few of the main camps. Some people believe that consciousness is an essence given to humans by a deity and includes a supernatural entity like a soul; since it’s not physical, science can’t understand it. Some believe consciousness is completely physical, a mental state emerging from the neurons, and wonder how and why a biological system gives rise to conscious experience. In this second group, there are those who think a host of separate brain systems (vision, taste, hearing, etc.) build our sense of consciousness brick by brick; those who believe synchronized neurons, acting in unison, reach a critical mass that creates consciousness; those who believe consciousness springs from one specific area (a frontal lobe system?) rather than multiple areas; and those who blend approaches. Some people believe it’s a mental state that our sort of brain inevitably creates. Some believe it arises from quantum changes in the structure of the neuron, at the level of subatomic particles, where paradox reigns. Some believe consciousness is physical but that we’ll never understand it because a system can’t observe itself (how can you be objective about subjectivity? and, anyway, which neural activities produce subjective experience?). Some believe consciousness is physical and knowable but that we’re not intelligent enough to figure the brain out, though smarter beings probably could. Separate groups believe consciousness can best be understood through philosophy or psychology or science or literature. Some believe consciousness is physical but we’ll only understand it if we can find a way to blend the truths of science, psychology, philosophy, and subjective experiences such as art.


I may have left out a few camps. Some are open-minded, others vociferous, and the field is quickly becoming as abstract, self-enclosed, jargon-ridden, and contentious as a new movement in literary criticism. Everyone seems determined to invent his or her own terms while pointing out the foolishness of everyone else’s. Or as the physiologist Bernard Katz put it so well: “Certain scientists would no more use another’s terminology than they would use another person’s toothbrush.” Because defining consciousness is part of the puzzle, it’s hard for theorists to agree on the target of their discussion, except perhaps to agree that consciousness is sponsored by the brain. But, generally speaking, there are the consciousness-as-flesh people, the consciousness-as-ghost people, and the consciousness-as-divine people. I suppose there are so many differing views because many are right to some degree.


We may have to accept that some mysteries will remain because we evolved brains specifically designed to hide their workings from us. In any case, we can’t completely shelve our subjectivity. With us life-long, it pleases and defines us in crucial ways, and colors every attempt at objectivity. We need the revelations of neuroscience, but also those of psychology, philosophy, and the arts, which have much to teach us about the subjective experience our brain produces. We’re unaware of the urgent board meeting of our psyche, always in session, acquiring information from the world and the body, and running cost-benefit analyses, a labor of multitudes of cells, providing steady feedback to the brain. Instead we feel like solo masters of our fate, captains of our souls, the stuff of homily and poetry.


One problem I find with some of the theories about consciousness is their belief that it floats so far beyond the vigor of matter that there must be a luminous bridge we just haven’t discovered yet linking brain processes and phenomenal experience. That seems condescending to matter. We’re an arrogant, self-infatuated species, and whatever we argue to the contrary, we do believe we’re the pinnacle of life on Earth. Just as every parent has the most beautiful child, we have the most dazzling brain. Consciousness, what could be grander? Surely it’s more than a mere brain’s squishy parts? But maybe matter isn’t as mere as we suppose. We live in a rambunctious, dynamic, to us magical-seeming universe full of recombinable stuff. Consciousness is just one form of mischief matter can create. Quartz is another one. As are Jupiter, cactus, bombardier beetles, college students. Matter has legs, and it dazzles even when inert. If one day we venture beyond our solar system, we may discover some of matter’s other nifty tricks.


Also, having studied a little the senses of humans and animals, I’m not convinced plants and other animals are less remarkable than we just because we have self-reflecting minds. What drives a rose to bloom may rally and disturb the rose as much as some of our feelings disturb us. An alligator may lie on a lake bottom with eyes black as sen-sen, her brain pretty much a dial tone, but I’m sure she feels her hormones nagging, I’m sure her matter transfigures her mood. What does that feel like to the alligator? I don’t believe we’ll ever know, much as we might surmise, based on the primitive brain parts we share and our gift for comparison. What does it feel like to be cold-blooded like a reptile? I’ve seen alligators regulate their body temperature by lying in the sun on a mud bank with tail and one leg in the water, or warming up by swimming under a scumlike raft of tiny flowers. Our warm-blooded version of that might be adding a light jacket though taking off gloves and hat. We both regulate our body temperature and have other experiences in common. But it’s impossible to insert oneself completely into the subjective experience of another person, let alone another species with a different ensemble of senses and instincts.


As much as I treasure our mind’s suppleness and high jinks, I don’t imagine it’s fundamentally much different from what other animals experience in lots of antique ways. Only that it seems starkly other because we’ve adapted to such different habitats, we’ve evolved a neocortex that likes to ruminate on such things, and our brain provides all we know from birth to death. It seems more complex, and is, because we unfurl elaborate states of being. But that just means our brain is more convoluted, not that there’s a threshold past which neurons conjure up something supernatural. Mere matter can be luminous or licentious. Every animal inhabits a different universe. Senses attuned to its unique lifestyle, it perceives only what it needs to survive. Part of the thrill of being human is that we’re uniquely ordinary. We share most of our past and biology with Earth’s other animals. On the subatomic level, we share our basics with matter throughout the universe, with star hatcheries and space foam. But we’re also fundamentally different.


So, although male alligators respond emotionally to music, it’s for their own special crocodilian reasons. For example, one evening in 1944 scientists invited a French horn player to serenade an alligator named Oscar. Whenever the musician hit B-flat, the alligator bellowed, as male alligators do as part of their mating display. The same thing happened when a cellist played B-flat. Although there’s no report of dancing water surrounding the alligator, that probably happened, too, because part of a male alligator’s bellow is subsonic and makes the water leap like frying diamonds.


What happened in Oscar’s brain is anyone’s guess. But our own reptilian brain works just as mysteriously and mainly swims below our pond of awareness. Given the right note, it makes us bellow without understanding why. Then our higher brain, the storyteller, devises an explanation. Sometimes it’s an accurate one, sometimes merely convenient. Just as children like to think they’re grown-up and more mature than younger siblings, we like to think we’re no longer reptilian. We reserve the word and concept for insults, as in “cold-blooded,” “creepy,” “beady-eyed,” and “thick-skinned.” “He was pure reptile,” a friend once said, describing a date. “He made my skin crawl.” In the oldest swamps of the brain, we have a reptilian logic we’ve saved for millennia. Why part with functions that work so well? When we needed other parts, we added them. But we never lost the reptile brain, inside the brain stem, which responds fast and dirty to any threat, real or imaginary. It’s not subtle, polite, or always right, but it doesn’t need to be. All it has to do is keep us alive long enough to pass on our genes, and that it does with ferocious and sloppy success. I think a psychologist friend put it well when he said: “Men may be housebroken, but we’re still dogs.”


The first twitchings of self-awareness may have evolved from working memory, which holds crates of information for present use. A feature that evolved late, in the frontal lobes, working memory probably began with simple feelings of familiarity. A woman sees a leaf or berry she’s seen before. Her senses report its color, shape, location. Her neural structures allow her, when recognizing stimuli, to feel a quality of familiarity. She experiences having seen it before. Things look the same, there’s not a novel food source she must test, no change she must notice and evaluate. If from there we unpack the idea of consciousness a little more, we find a kind of self-awareness that may only exist in humans and in the very highest primates, and probably involves the ability to reflect on oneself by touring the past. Our ancestral lady not only feels self-awareness but can skip back in time to remember and re-create it.
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