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INTRODUCTION PERSONALLY SPEAKING
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Some years ago, I was invited by my then-boss, Jann Wenner, the owner of Rolling Stone, to be the lead singer in a band he was putting together from the magazine’s staff. I had just turned forty-one and I jumped at the opportunity to sustain the delusion that I was not getting old. “Sign me up!” I said. My chief attributes as a singer included impressive volume and an ability to stay more or less in tune, but I was strictly a self-taught amateur. I had, for instance, never done a proper voice warm-up and had certainly never been informed that the delicate layers of vibratory tissue, muscle, and mucus membrane that make up the vocal cords are as prone to injury as a middle-aged knee joint. So, on practice days, I simply rose from my desk (I was finishing a book on deadline and spent eight hours a day writing, in complete silence), rode the subway to our rehearsal space in downtown Manhattan, took my place behind the microphone, jolted my vocal cords from zero to sixty and started wailing over my bandmates’ cranked-up guitars and drums.


The folly of this approach became clear to me a few weeks into rehearsals when J. Geils Band front man Peter Wolf, whom Jann had enlisted to perform a song, pulled me aside. “You don’t have to sing full out in rehearsal, man,” he said. “Save something for the show.” I followed his advice, but by then my voice had taken on a pronounced rasp. I wasn’t concerned. I had suffered hoarseness in the past and it had cleared up. Plus, a little vocal raggedness is never out of place in rock ’n’ roll. Also, and perhaps most importantly, I felt no discomfort—so how could I have hurt my throat? I now know that an invidious feature of voice injuries is that, when they happen, you feel nothing. The vocal cords have no pain receptors.


I continued attending twice-weekly rehearsals and soon reverted to my old ways—actually singing harder, trying to put some of the old volume back into my voice, which was sounding weirdly dampened. I was also finding it difficult suddenly to hit high notes, like the F above middle C in the Stones’ song “Miss You” (“Ohhhhhh, why’d you have to wait so long?”). Reaching for it, my voice would break up into a toneless rattle, or vanish altogether. This began to concern me as the days ticked down to our gig—a holiday party at a downtown dance club to which Jann had invited two thousand of his closest friends, including a constellation of celebrities (Yoko Ono, Paul Shaffer, Val Kilmer), and hired Cher’s soundman to work the mixing board. Singing is as psychological as it is physical. Stress attacks the vocal apparatus, tightening muscles that should remain loose and pliable, restricting breathing, closing off the throat, paralyzing the tongue and lips. I was experiencing all of these symptoms as I took my place, center stage, in the glare of the lights, and began our opening number, the Beatles’ song “I’ll Cry Instead,” originally sung by John Lennon. It would seem a little on the nose to suggest that Yoko and her and John’s son, Sean, were looking up at me from the front row, except they were.


Today, I can barely bring myself to listen to the CD of that concert which Jann later presented to each band member as a memento. I wince at the tentative way I sing that Ohhhhh in “Miss You,” sneaking up on the note from below, sliding into it gingerly. I get there, sort of. But at what cost? By the end of the night, I was growling the lyrics to “White Room” like it was a Tom Waits number.


A three-day bout of laryngitis followed. Then I began speaking in a parched whisper. This eventually “improved” to a torn-sounding rumble. Three months after the gig, I was still speaking as if my words were being stirred through gravel. But I was determined to believe the problem would clear up—until an alarming encounter in the building into which I had just moved with my wife and infant son. Holding open the elevator door for one of my new neighbors, a smiling blond woman, I pointed at the buttons and asked, “What floor?” Her smile vanished.


“You’ve got a serious voice injury,” she said.


I demurred, but she cut me off, saying that she was a voice coach who worked with Broadway singers and actors. Only much later did I learn that Andrea wasn’t just any voice coach. She was first deputy to Kristin Linklater, founder of a worldwide network of experts who teach a method of vocal production first described in Linklater’s 1976 book, Freeing the Natural Voice. Along with Stanislavsky’s Method, Linklater’s system is renowned for having helped liberate actors from the stagey, stilted vocal mannerisms of old-school theatrical acting. And Andrea was having none of my disavowals of serious injury. She said that she could see, in my neck, the compensatory muscle movements I was making as I spoke. I was, she told me, straining the tendons, pressing them in against my voice box (or, in the jargon of voice science, larynx), in a bid to compress my vocal cords and help them create sound. “I bet your neck gets pretty sore,” she said.


In fact, for weeks I’d been enduring a peculiar sensation in my neck, as if I had scalded the skin.


“You’re no doubt straining other muscles, too,” she went on. “We use our whole body to sing, and also to talk. Abdominals. Hip flexors. Shoulders. Back. With an injury like yours, you’re working harder with all of them. You must be pretty tired by the end of the day.” I had been attributing the strange, bone-deep exhaustion that afflicted me every evening to the stresses of new parenthood and finishing my book. Not the muscular effort of speaking.


She invited me to drop by her apartment, anytime. She could show me some simple relaxation exercises that would help with the immediate symptoms. I hate presuming on neighbors and knew that I would never avail myself of this kind offer. Andrea shrugged and said: “At the very least, you ought to see a laryngologist, just in case it’s… something else.”


This caught my attention. I grew up in a medical family and was familiar with the euphemism “something else.” She meant a growth. A malignancy. This had never occurred to me. My rasp was so clearly the result of singing with Jann’s band—or was it?





The next day, I arrived at Mount Sinai Hospital. I had an appointment with Dr. Peak Woo, chief of laryngology, a subspecialty of otolaryngology (or ear, nose, and throat medicine) that focuses on the vocal cords. Dr. Woo was a soft-spoken man in his late forties with a kindly bedside manner—the kind of doctor who can grasp the tip of your tongue and pull it slightly from your mouth without it seeming unnatural. With his other hand, he guided down my throat a laryngoscope, a tool that looked like the curved spray attachment on a garden hose, a small light affixed to the end. On a nearby computer screen, the live image of my throat was broadcast, a wet red tunnel at the bottom of which sat my vocal cords: two symmetrical, fleshy, pearly-pink membranes stretched like a pair of lips across the opening of my trachea (or windpipe). Through my open vocal cords I could see the rings of tracheal cartilage descending toward the dark abyss of my lungs. Dr. Woo told me to say “Ahhh.” I did so, the membranes swinging together like a pair of drapes across the opening of my windpipe. They furiously vibrated as I produced the sound. They popped open the instant I fell silent. He removed the scope.


It was not, he said, a malignancy.


He pointed to the screen, which held a photo of my vocal cords in the open position. The edge of the left cord was ruler straight. On the margin of the right cord was a small bump. A tumor would be lumpy, asymmetrical. My vocal mass was smooth and regular, as if a tiny pea had been inserted under the semitransparent mucus membrane: a textbook polyp, wholly consistent with my history of over-singing in Jann’s band. I had broken a blood vessel in that vocal cord and the unchecked bleeding had created the bump of scar tissue that was interfering with the vocal cord’s normal, fluid, rippling action. Sweet pure singing voices are partly the result of vocal cords with clean straight edges that meet flush across the opening of the windpipe as they vibrate. Mine did not, and this is what produced the rasps and rattles and rumbles in my voice.


I asked if he might just snip the offending polyp off in a quick outpatient procedure. Hardly. To have the thing removed I would need to check into the hospital for several days to undergo surgery, which would require not only a general anesthetic but a special paralyzing agent to render me completely immobile—a crucial consideration given the extreme fragility of the vocal cords and the permanent injury to the voice that can result from removing even a micrometer too much healthy tissue. Peering through a high-powered stereo-vision microscope, Dr. Woo would, he explained, reach down my throat with a miniature scalpel mounted on a long, knitting-needle-like extension, slit open the mucus membrane, and use a tiny spoon-shaped tool to “shell out” the mass. Given the outer membrane’s gossamer fragility it could not be stitched closed and would have to heal on its own. This would require six weeks of strict postoperative vocal silence.


I left his office with a prescription for a medication to take in the days before the operation. Scheduling the procedure was up to me. He told me to call when I was ready.


I never called.





Why? The usual excuses—no time, too expensive, too risky, and who could afford to stop talking for six weeks?—positions easier to maintain with a vocal injury than with almost any other medical emergency. Especially if you don’t make your living as a singer, actor, audiobook narrator, news anchor, podcaster, voice-over artist. Like most people who are not voice professionals, I took for granted the sounds that emerged from between my lips, thinking: As long as I’m getting the words out and being understood, my voice is fine. Which is not to say that I wasn’t self-conscious about my rasp. I would often worry, when meeting someone new, that my growling speech might, erroneously, suggest that I was a two-pack-a-day smoker or a Bukowski-esque barfly. (Fine when I was working for Rolling Stone where such behavior was virtually expected; less so when, in 2005, I moved to The New Yorker.)


Speaking on the phone, which always heightened my awareness of my damaged voice (probably because my speech was being isolated, broadcast back to me through the phone’s earpiece), I often worried that I was conjuring in the brain of my invisible interlocutor the image of a thuggish underworld heavy—a particular concern if I was trying to get a potentially delicate journalistic source to trust me. And it was certainly annoying to pick up the phone and say what sounded to me like a perfectly normal “Hello,” and have the person on the other end mistake my crackling, static-riddled voice for my answering machine. There was also the inconvenience of disabusing friends who mistook my rattle as a symptom of the flu. But for all these annoyances and discomforts, I was not (I told myself) disabled. I could converse. I could work. By these lights, the surgery was not necessary.


I did, however, take certain measures to preserve what remained of my voice. I tried, for instance, to apply the knowledge Andrea had imparted to me in the elevator; I concentrated on relaxing my neck, stopped pushing my voice out with an extra effort of my abdominals. This tended to reduce my volume—or “projection”—but it also eliminated the scalding neck pain and overall exhaustion. I also learned, by unconscious trial and error, to lower my pitch, which seemed to smooth my tone a little. Over time, I was even able to convince myself that the problem had cleared up—a state of denial I sustained for over a decade, until a day in late 2012, when I embarked on a new story for The New Yorker.1





It was about Dr. Steven Zeitels, a vocal surgeon at Massachusetts General Hospital in Boston. Since the mid-nineties, Zeitels had ministered to an array of popular singers—Steven Tyler, Cher, James Taylor—as well as famous TV and radio broadcasters, opera stars, Broadway belters and actors. A few months earlier, he had successfully operated on the British singer-songwriter Adele, removing a vocal polyp that had threatened to end her career. She had thanked him from the stage when collecting several Grammy awards. I had spotted Zeitels’s name on The New Yorker’s in-house “Master Ideas List”—and while I’m certain that my own vocal malady must have played a subconscious role in my pouncing on an idea that my fellow writers had allowed to languish, my own polyp was far from my mind when I called Zeitels to ask if he might be willing to cooperate with a story. I hadn’t even finished my pitch before he interrupted me, saying: “It sounds like you’re dealing with a pretty significant vocal issue yourself.”


Brought up short, I stammered something about having experienced “a little vocal strain” some time ago, and changed the subject. But I could not staunch his clinical curiosity. When I visited Zeitels in Boston for our first set of interviews, he insisted on “looking at” my throat. I hesitated, leery of violating the unwritten ethics of journalism (receiving treatment from a physician could be perceived as a quid pro quo for a favorable story). On the other hand, he was proposing not treatment, merely a quick peek, which might be justified on reportorial grounds: it would afford me as intimate a look as possible into Zeitels’s methods and manner as a physician—which was, after all, why I was there, shadowing him through his workdays. To say nothing of the fact that, at that stage, I hadn’t ruled out writing about my own vocal injury in the piece; Zeitels scoping my throat might make a nice scene. Finally, there was Zeitels’s urgent fascination with all aspects of voice injuries. He wanted to see my vocal cords.


In short, I had the exam.


Like Dr. Woo, Zeitels peered into my throat with a laryngoscope; he, too, left an image of my vocal cords up on his computer screen. Even to my untrained eye, the mass looked far bigger than in the photo taken more than a decade earlier by Dr. Woo. Zeitels was certainly impressed. “It’s like Adele’s,” he said. “But yours is magnitudes bigger. You couldn’t possibly sing with something this big. It’s mechanically impossible.”


He was right about that. The few times I’d tried, my voice shut down, went off-pitch—and the extra exertion of driving air past my burdened vocal cord would force me to reload my lungs at an abnormally fast rate, making my phrasing choppy (good singers time their intakes of breath around natural pauses in a song’s lyrics), causing me to hyperventilate and grow light-headed. Little wonder that I had not sung publicly since Jann’s party and no longer sang even in private, around the house. Too exhausting. Too depressing.


I missed it, and this gave me some emotional insight during the interviews I conducted with Zeitels’s patients, many of them professional performers whose singing voices had been silenced. The most renowned, and notorious, was Julie Andrews, who, in 1997, while performing in a Broadway production of Victor/Victoria, suffered hoarseness, was diagnosed with a polyp, and underwent surgery at New York’s Mount Sinai (this was some years before Dr. Woo’s tenure there). She emerged from the operation not only bereft of the preternaturally pellucid tone that had made her famous, but unable to sing at all without experiencing the rattling, pitch shifts, drop-outs, and dizziness that I knew all about. She successfully sued the hospital—but never got her singing voice back. In 2000, she turned, in desperation, to Zeitels, who tried, in four separate operations, to repair the damage, but in vain. “She’d lost too much vocal cord tissue in the earlier operation,” he said, “and much of what remained was stiffened with scar tissue.”


For Andrews, who had been performing professionally since age ten, and for whom singing formed an essential part of her identity and livelihood, the loss was devastating. “To feel that that would never come my way again!” she told me with feeling. “The huge joy—apart from singing itself—is the wonder of singing with a very big symphony orchestra. It’s ecstasy.” Another of Zeitels’s patients, a former New York City Opera tenor scheduled to undergo surgery to remove some vocal cord scarring that had ended his singing career, told me why he was hoping to return to professional performing at the unlikely age of forty-nine. He had been working as a singing teacher, but “I’ve grown a little tired of just talking about it,” he said. “I mean, when you sing, you’re giving voice to your soul.” I related to these testimonials, and admitted as much to Zeitels—although I hastened to add that, of course, for me, singing had always been a mere hobby, a pleasant pastime, and that I had no right to compare my meager loss to that of real vocal artists.


“Why not?” he said. “Singing meant something to you. Gave you pleasure. Expressed something inside. It’s mysterious. People who do it, at any level, report that it has a profound effect on them psychologically, emotionally, spiritually.”


He let me know, however, that my singing was not the primary issue. There was also the question of my speaking voice. Yes, I could still talk, he said, but my altered voice was affecting my life in ways that I was not acknowledging. “Here’s the way to understand your speaking voice,” he said. “You’re grossly hoarse. People might say, ‘Well, his voice isn’t that bad.’ No. Your voice is actually pretty bad. Your right vocal cord—the one with the polyp—has a severely impaired elastic dynamic capability. You’re working at three or four percent of normal.”


Consequently, he said, I had done what many people with my injury do: I had developed strategies for, as he put it, “speaking around the problem”—retraining my recurrent laryngeal nerve (the nerve that, among other things, controls the tension on the vocal cords) to drop the pitch of my voice, slackening my freighted vocal membrane so that the 3 or 4 percent that was still pliable would vibrate. This reduced the rattle in my voice, but at a cost. It was robbing me of the natural variation in pitch and volume that people use to give color, animation, expression, and personality to their utterances—what linguists call prosody, the melody of everyday speech. Through prosody, we bolster the messages carried by the words we speak—or create meanings directly opposed to them. The sentence, “Those look great,” is formed very differently by the vocal organs of a middle-aged man praising his friend’s new khakis—and those of the khaki owner’s teenaged son. One is a carefully articulated effusion of genuine praise, the other an artful act of deadpan sarcasm.


Irony and sarcasm are not the only way we use prosody. We use it every time we express tenderness, or anger, or enthusiasm, or any number of other nuanced emotional states that give the human voice its peculiar power to woo, persuade, threaten, cajole, and mollify. Prosody makes the difference between the affectless utterances of HAL the computer in 2001 (or Mr. Spock in Star Trek) and the rich and expressive instrument of Morgan Freeman or Meryl Streep—or even just the lilting, songlike way you say “Hello” when you answer the phone, so your caller doesn’t think you’re a machine. The term comes from the ancient Greek: pro, meaning “toward,” and sody, meaning “song.” We speak toward song. Except I didn’t anymore, according to Zeitels.


“You’re behaving through a veil of monotone,” he went on. “When you talk, you can’t express emotion properly. You can’t change pitch, can’t get loud, can’t do the normal things that a voice does to express how you feel.”


This hit me hard. I had not been consciously aware of these changes; but now that he pointed them out, I had to acknowledge that my range of expression had indeed diminished. I had, before developing a polyp, enjoyed exercising the emotive powers of my voice: as well as singing in a high school choir and in college coffeehouses (and, ill-advisedly, Jann’s band), I had competed in public speaking contests, taking first prize in two poetry reading competitions at my high school (“Turning and turning in the widening gyre…”) and winning a raconteur contest in college. Part of the fun of publishing my first book, which got me onto Oprah and a bunch of other TV and radio shows, was talking about the thing, exercising the public speaking skills that had lain dormant since that college competition. Though I could still drive my voice through the basic melodic shifts necessary to make my emotional state more or less known, it had become burdensome to do so (too much expressive talking still left me pretty wiped out at the end of a day); and my voice was by no means the precision instrument it had once been. More cudgel than scalpel, it would, when imbuing a word or syllable with special emphasis (“He said what?”), often break up, or cut out, altogether.


But that wasn’t the worst of it. For Zeitels now added:


“You are not being transmitted by your voice.”


That the voice is a vital clue to character and personality—to fundamental identity—was not news to me. We all make split-second judgments about people according to whether they speak in a deep, resonant, commanding baritone, or a high, piping soprano, or a girlish whisper. We draw inferences about everything from where they were born and raised (according to how they pronounce their vowels and consonants, their accent), to their socioeconomic status, to their degree of education. And, of course, people do this to us. When I moved to New York City from Toronto, at age thirty, I was regularly interrupted by strangers who would say, with a knowing smile, “What part of Canada are you from?” They had detected the distinctive way I pronounce the words “out” and “about”—Americans hear them as oot and aboot—which is a function of how I move my mouth when forming the sounds that Americans say as “ow” and I say as “oo”—a gesture of the tongue and lips that I learned in earliest infancy from hearing my (Canadian) parents and my kindergarten friends pronounce that speech sound and which was duly hardwired into the motor nerves that control my vocal organs when I talk. Because such aspects of voice are laid down during a critical period of brain development, “unlearning” them is extremely difficult—impossible for some. Today, after more than thirty years living in the United States, I have never lost my oot and aboot, and it never fails to make me feel a bit self-conscious about how my voice is telling strangers something intimate about me.


So, yes, I had always known that the voice is a kind of aural fingerprint, something unique to every individual and from which listeners draw strong inferences—hence my worry over sounding like a Bukowski-esque barfly or Sopranos-style heavy after my injury. But in “speaking around” that injury, I was apparently projecting a new personality into the world: a more monotone, less enthusiastic, less engaged personality.


But my polyp wasn’t just changing how others perceived me; it was actually changing my behavior. “People with your type of injury withdraw from scenarios intuitively,” Zeitels said. “It must be a nightmare in a loud New York restaurant.”


It certainly was. Raising my voice above the din caused my vocal polyp to smash against my healthy vocal cord with extra force, creating swelling in both vocal cords that could take a week to subside and that made my rasp even worse. Loud restaurants, raucous parties, clubs, concerts—I tended to avoid them now, and when I did find myself in these environments, I deliberately clammed up. As a child, I had always been extroverted, verbal, performative—an aspect of my personality that everyone in my family attributed to my position in the birth order: I was the youngest of three boys all born within three years. Our sister came along four years after me. I thus occupied an ambiguous region: youngest of the boys, but not the youngest in the family. I must have seen it as a treacherous place to dwell (I did see it as a treacherous place to dwell), where it would be all too easy to be lost, eclipsed, overshadowed, forgotten. Accordingly, I learned early how to compete for attention, staking my claim on the airspace: I became the loudest, most verbal, and, I suspect, most irritating of the kids in our family. I was about four years old when, after improvising a stand-up routine in our kitchen (“Dad, if you’re a ‘doc,’ why can’t I dive off you?”), my parents announced that when I grew up I would have my own talk show—“Just like Johnny Carson!” Music to my ears, and a further prod to seizing the floor, to raising my voice. None of this surprised Zeitels. “Oh yeah,” he said, “you might have been brewing this polyp for decades before you sang in Jann’s band. Wallflowers and introverts don’t get this injury.”


Feeling shaken, I said, “So—this changes my life, in a way?”


“Totally,” he said.





In my article, I omitted all mention of my own voice injury, focusing on the microsurgeries Zeitels performed on his patients and his research into a gel-based filler—an “artificial vocal cord”—for repairing the kind of damage that Julie Andrews sustained from her botched operation. The article went over well, and it was suggested to me that I perhaps expand it into a book about “the voice, in general.” My first impulse was to say “Not possible.” As my own injury made clear, the voice is a deceptively simple-seeming subject (you sing, you talk—big deal) that actually touches on some of the deepest mysteries in the natural world: namely, how we communicate thoughts, emotions, personality, upbringing, and a lot of other personal data (including clues about race, mental health, social class, even sexual orientation), on tiny ripples of air that we beam into other people’s brains by moving our lips and tongue while exhaling. An alien species watching us perform this bio-lingual-psycho-acoustical feat would no doubt think, “This is unreal!”


And it is. But how to get one’s hands around so big and diffuse a subject? The difficulty in even saying what the voice is did not bode well for attempting a book. Is the voice singing? Talking? Is a cough voice? A laugh? “Indeed, it seems we know exactly what we mean by the word voice as long as we don’t try to define it!” as Johan Sundberg, the world’s foremost authority on the physiology of singing, put it in the introduction to his classic textbook The Science of the Singing Voice (1987).2 Aristotle, who defined the voice as “the sound produced by a creature possessing a soul,” explicitly ruled out coughing as voice because a cough does not call up a “mental image.”3 That is, words. Unfortunately, that definition also rules out the high clear sustained note that an opera tenor hits and which sends shivers through us despite the isolated vowel’s calling up no specific “mental image” (especially if we don’t understand Italian). To say nothing of the fact that, in the 1950s, a branch of speech science, called paralinguistics, emerged that convincingly showed that all manner of vocal noises (coughs, sighs, gasps, ums and ers) can be highly revealing of a person’s inner state of mind and heart—and as such have a communicative salience that, even by Aristotle’s definition, qualify them as voice.4


Add to these confusions the epistemological conundrum that the voice is, conceptually, impossible to “locate.” It is “in” the speaker’s body as an act of breathing and articulation, but doesn’t exist until it is manifest in the air as a sound wave. Arguably, the voice comes into existence, as voice, only when someone is around to process that sound wave in the brain’s auditory cortex. (In voice science, the answer to the philosophical riddle: “Does a tree that falls in a forest make a sound if there’s no one to hear it?” is “No!”) A final complication arises from the fact that what science calls The Voice—everything from the buzzing sound source in our throats, to the way we sculpt that buzz into speech sounds with movements of our mouths, to the rhythm and melody of spoken language or song—results from the synchronized actions of many distinct body parts (lungs, vocal cords, tongue, lips, soft palate, or velum), all of them originally designed (by natural selection) for quite different tasks. Which of these is the voice—some, all, none?


In short, it didn’t seem possible to write a book about something that the smartest people in the world couldn’t agree on how to define. Best to give up thinking about it.





Except I couldn’t. Every morning before tackling whatever writing project was on the front burner, I would scribble free-associative notes on a legal pad, writing down whatever came to mind when I thought of the word “Voice.” Those pages look like the jottings of a madman: “wooing,” “weapon!!” “talking cure,” “Ebonics,” “stuttering? Lisp?” “Primal Scream,” “Dylan,” “baby talk—babbling,” “opera,” “HITLER,” “transex,” “code-switch,” “Henry Higgins,” “Rich Little?” “castrati?” and on and on. I did this for weeks. Gradually, some order emerged from the chaos, as certain words and ideas kept recurring, attaching themselves (with the swooping arrows I drew) to other words and ideas. I was reading widely: books on phonetics, on animal vocal communication, on human motor control (voice is a physical gesture, after all), on language acquisition in babies, on male and female voices. After a couple of months, a way of embracing all of the disparate topics within a single narrative began to coalesce.


The key, I realized, was to think about what makes the human voice different from that of every other creature. All mammals and birds use vocal noises to communicate vital needs, through an array of oinks and squawks, chirps, barks and baahs. Parrots can even expertly mimic human speech—but without any idea what they’re saying. My wife and I have owned a succession of parakeets over the last thirty years and while every one of them learned to echo back to us a few phrases with varying degrees of clarity (“You’re so cute!” “Oh, I love you!”), none was ever able to make the association between the word “seeds,” upon which I patiently tutored them, and the food we gave them. Highly social and intelligent, our birds were perfectly capable of flying into the living room and squawking and chattering noisily to let us know we’d forgotten to fill the food cup. But none ever learned to save their energy by staying in the cage and simply saying: “Seeds.” We are the only animal that can perform that miraculous feat: to make the link between a specific vocal sound and an object that exists in the world.5 Which is to say, we alone have tamed all those barks and squawks and chirps and roars—domesticated them—into articulate speech.


I call it a “miraculous feat,” but that understates the case considerably. It is the reason that we, as a species, rocketed to the top of the food chain. If you’ve read Yuval Noah Hariri’s superb Sapiens,6 you know that scientists usually attribute our ascent to language, a faculty that allows us to refer to events in the past or future, to allude to people and things not immediately present (“seeds!”), to elucidate abstract philosophical concepts, and to make complicated plans and goals that we share with others of our species. No other animal can come close to doing this. Birds, dogs, chimps, dolphins—you name it—use their voices to make in-the-now proclamations about immediate survival and reproductive concerns, including expressions of fear, anger, hunger, and mating urges. Our unique ability for language has thus been described as the great dividing line, the “unbridgeable Rubicon,” between us and every other living creature. More than that, Hariri explains, it is the key to how we came to rule the earth, since it enabled early humans—a relatively slow-running, physically weak, easily-preyed-upon animal—to plan and cooperate and strategize with each other to outsmart bigger, faster, more lethal predators, to organize into groups (or tribes) of a greater size than any other animal (chimpanzees, our closest animal relation and the next closest in terms of cooperation, can manage about one hundred members per group), eventually to build the villages, towns, cities, and nations that have given us primacy over the planet and everything on it. Written language eventually speeded this process, but writing only came along about five thousand years ago, a blink of the eye in terms of human history. Up until then all verbal communication in our species was achieved via speech. So, I’m not disputing the grand claims for language made by Hariri and others. I just think we need to refine the concept, to emphasize that we owe our planetary dominion not to language alone, but to our special talent for turning that awesome attribute into sound. The voice.





The current reluctance, in science, to accord the voice this special role in the life of our species seems to make sense. Language, after all, can be transmitted without voice. Deaf-mute people converse perfectly well using silent finger, hand, arm, and head movements, adding layers of emotional nuance to their “utterances”—prosody—through variations in body posture, speed of gesturing, and facial expressions. Writing is further evidence that voice is by no means necessary for language. This is clear from the very words I am typing and you are reading, words I’m building into grammatical structures that carry meaning, and upon which I’m also imposing a layer of prosody by strategically sprinkling commas, periods, dashes, and other punctuation—even resorting to italics and the odd exclamation point!


So, yes: the voice is by no means necessary for language.


Yet we would not have attained our present position at the top of the food chain had we been forced to rely on either sign language or writing alone to communicate. Gestural signing imposes severe limitations on sender and receiver, and in the brute struggle for survival that is evolution by natural selection, such things matter—a lot. The mute hunter-gatherer who spots a leopard a few yards off would, to notify the rest of his hunting party of this specific threat, have to turn and catch the attention of his scattered band and sign the word: “Leopard!”—thus risking being eaten before he dropped his spear to free up his hands. The hypothetical humans who relied purely on written language would be even worse off. Imagine the confusions that might arise as the band huddled to read the lead hunter’s hastily written missive. (“Does that say leopard?”)


By then, it would be all over.


The human voice, in short, has a set of adaptive advantages that cannot be matched by signing or writing or indeed any other means of language transfer. The voice transmits words at a speed roughly five times faster than the movements of sign language. Lowered to a whisper, the voice can be heard in the pitch black by hunters or warriors stalking prey or enemies at night. The voice is unique in how it “splits” into as many channels as there are ears to hear it, so that a shout touches off the alarm in anyone within earshot (visual signs also “split,” but only among receivers whose eyes happen to be turned toward the signaler).7 Voice can travel great distances, penetrate dense jungle, travel around corners, and even through some solid barriers, yet leaves no trace—unlike footprints, scent, or other clues useful to a tracking predator. It can do all this even when the signaler is engaged in important tasks that occupy the hands, arms, and legs: nursing a baby; making a fire; fashioning a weapon; sewing clothing; raising the aforementioned spear—or running from an ambush by a group of invaders, the hands not gesturing or writing but bunched into fists and pumping hard. The shouted words, “Surprise attack—run!” might save a whole village.


For this reason, I challenge the current orthodoxy of language being the decisive factor in our species’ rise. What ultimately put us on top is the faculty that makes language so potent—a faculty so ubiquitous, so everyday, yet so fleeting (the sound dying to silence, even as it leaves the lips), that we fail to remark upon it, but which would astonish that visiting alien species more than echolocation in bats or the intricate songs of the humpback whale.


Lest all of this smack of a certain tiresome human exceptionalism, or misplaced triumphalism (our stewardship of the planet might leave some things to be desired), let me quickly add that often the most useful information we convey with our voice is in those elements of the sound signal that are not language—not just the timbre, or “sound quality,” like the rasp and rumble that made me sound like an underworld heavy, but the prosody, much of which was (as we will see) braided into our DNA over millions of years by our prehuman ancestors. It is upon this level of vocal signaling that a shaken employee draws when he gets off the phone with his boss and tells his coworkers, “Well, he said he liked the report, but I can tell he’s going to fire me,” or a wife who, upon hearing her husband ask for the remote, blurts out, “Are you having an affair?” (later telling a friend: “I just heard something in his voice”).


The atavistic echo of nonhuman animal sounds (for marking territory and showing tribal kinship) are audible, as well, in the way we shape vowels and consonants—our regional accents (aboot which, more later). The dramatic timbral and pitch differences between men’s and women’s voices, along with certain changes in texture that occur in moments of sexual arousal, are evolved traits central to the continued existence of our species (through the erotic voice signals we send and receive and which spur our urge to mate). As we will see, how we pick our political leaders also depends more on primordial echoes of the beasts and predators from whom we evolved than might be immediately obvious, especially in times of political instability and division when those parts of our brain that respond to the voice’s emotional channel are especially tuned to tones of fear and hate, anger and violence. In short, our collective fate as Homo sapiens (shaped, to a large degree, by the voices of our political leaders) relies far more on purely nonlanguage elements of speech than we might imagine or wish.





Likewise, our individual fates. Our career and romantic prospects, social status and reproductive success depend to an amazing degree on how we sound. This is a question not only of our vocal timbre, which is partly passed down by our parents (in the size, density, and viscosity of our vocal cords and the internal geometry of the resonance chambers of our neck and head), or our accent, but also our volume, pace, and vocal attack: elements of our speech that betray dispositions toward extroversion or introversion, confidence or shyness, aggression or passivity—aspects of temperament that are, science tells us, partly innate, but also a result of how we respond to life’s challenges, in the innumerable environmental influences that mold personality and character and, consequently, our voice.


In listeners’ ears, our voice is us, as instantly “identifying” as our face. Indeed, researchers in 2018 discovered that voices are processed in a part of the auditory cortex cabled directly to the brain region that recognizes facial features. Together, these linked brain areas make up a person-differentiating system highly valuable for ascertaining, in an instant, who we know and who’s a stranger.8 The voice recognition region can hold hundreds if not thousands of voices in long-term memory, which is why you can tell, within a syllable (“Hi…”), that it is your sister on the phone and not a telemarketer, and that Rich Little is attempting to “do” Bill Clinton and not Ronald Reagan (both of whose voices you can conjure in your auditory cortex as readily as you can call up their faces in your mind’s eye).9 That we do, sometimes, mistake family members for one another over the phone shows that not only are immutable anatomical attributes of voice (vocal cords and resonance chambers) as heritable as the facial features that make parent and child (or siblings) resemble each other, but that families often share a style of speaking, in terms of prosody, pace, and pronunciation. But the voice of every person is (like face or fingerprints) sufficiently unique, in its tiniest details, that such misidentifications are usually caught within seconds.


Indeed, it is a philosophical irony of cosmic proportions that the only voice on earth that we do not know is our own. This is because it reaches us, not solely through the air, but in vibrations that pass through the hard and soft tissues of our head and neck, and which create, in our auditory cortex, a sound completely different to what everyone else hears when we talk. The stark difference is clear the first time we listen to a recording of own voice. (“Is that really what I sound like? Turn it off!”) The distaste with which so many of us greet the sound of our actual voice is not purely a matter of acoustics, I suspect. A recording disembodies the voice, holds it at a distance from us, so that we can hear with pitiless objectivity all aspects of how we speak, including the unconscious ways we manipulate prosody, pace, and pronunciation to create the voice we wish we had. When I mentioned this to a friend, he grimaced at the memory of hearing his recorded voice for the first time. “God!” he cried. “The insincerity!” He was reacting to the mismatch between who he knows himself (privately and inwardly) to be, and the person that he seeks to project into the world.


All of us do this, quite unconsciously, and until we hear ourselves on tape we remain mercifully deaf to how we perform this ideal self, in a bid to “put ourselves across,” to make an impression. The enterprise of being human is to carve out a congenial place to occupy in the world, an achievement that we know, intuitively, to depend to a frightening extent on how our voices sound in the ears of others. This book isn’t one of those instructional manuals that promises to give you a more assertive or sexy or persuasive voice—to aid you in the Darwinian struggle to advance in your job and land the partner of your dreams. But I hope that over the course of its eight chapters and coda it will have solved certain mysteries of the voice sufficiently to give you better insight than the Fix Your Voice Fix Your Life! come-ons that promise, through a few “easy breathing exercises,” to transform you overnight! Something as negligible as a minuscule bump on one vocal cord changed who I am by altering my voice. It works in both directions. To alter your voice in ways that conform better to the person you feel yourself to be, or that you wish you were, means changing, fundamentally, who you are. It can be done, but not overnight.





In terms of structure, this book is a little like the vocal signal itself: it begins by examining how the voice is manifest in a single individual (a newborn baby), and then radiates outward like a sound wave, in ever-expanding concentric circles, from investigating that initial assertion of raw need (feed me!) to examine how we mold that cry into speech and then how we engage other voices, in the form of back-and-forth conversation between two people. The scope then widens, again, to look at how the voice works in the surrounding society: the voice as badge of tribal membership, status symbol, class marker, and racial identity, all factors that help to place us in the social matrix, and define us in terms of who we woo and win as romantic partner (straight, gay, lesbian, or trans—each of which has its own particular vocal signal). The outermost circles address the religious voice of exhortation and worship, and the public voice of mass broadcast (radio, television, movies) and, ultimately, the voice of political leadership, the single voices that steer our collective future. The voice of power does not always show our species at its best, but the singing voice invariably does, in my opinion, so I will spend a chapter exploring and celebrating that miracle. The book ends with a view of the aging voice and the wisdom that, if we are lucky, the old voice denotes.


Along the way, I’ll touch upon the evolutionary pressures that created our uniquely human voice, its subtle emotional prosody and its game-changing specialization for language. Here, I depart from the prevailing view that our ability to shape our vocal signals into meaningful utterance results purely from changes to our brain that appeared some fifty- to sixty thousand years ago, spurring a massive spike in intelligence called the Great Leap Forward—a surge in cognitive power that supposedly caused language to somehow blip to life in our heads. Instead, this book emphasizes the role that the voice itself played in creating language in our species. That story stretches back much further than sixty thousand years—back, indeed, to when the first vertebrates emerged from sea onto land—and a story bolstered by recent research into the genetic mutations behind the blindingly fast and precise tongue and lip movements that enable speech.


We master this trick of high-speed articulation as infants, a feat of coordination between brain and body so amazing that some scientists have insisted that language must be innate. Newborns do indeed arrive in the world with a staggering amount of linguistic knowledge already present in the brain. But that knowledge derives, not from the fact that words, grammar, and syntax are necessarily preinstalled in us like the operating system on our computer, but because (recent science shows) our surprisingly long and intensive regime of voice-based training for language—the lessons we absorb through listening extremely closely to parents and caregivers—begins even before we leave the womb.










ONE BABY TALK



[image: ]


The first experiments in fetal hearing were conducted in the early 1920s. German researchers placed a hand against a pregnant woman’s belly and blasted a car horn close by. The fetus’s startle movements established that, by around twenty-eight weeks’ gestation, the fetus can detect sounds.1 Since then, new technologies, including small waterproof microphones implanted in the womb, have dramatically increased our knowledge of the rich auditory environment2 where the fetus receives its first lessons in how the human voice transmits language, feelings, mood, and personality.


The mother’s voice is especially critical to this learning—a voice heard not only through airborne sound waves that penetrate the womb, but through bone conduction along her skeleton, so that her voice is felt as vibrations against the body. As the fetus’s primary sensory input, the mother’s voice makes a strong and indelible “first impression.” Monitors that measure fetal heart rate show that, by the third trimester, the fetus not only distinguishes its mother’s voice from all other sounds, but is emotionally affected by it: her rousing tones kick up the fetal pulse; her soothing tones slow it.3 Some researchers have proposed that the mother’s voice thus attunes the developing nervous system in ways that predispose a person, in later life, toward anxiety or anger, calm or contentment.4 Such prenatal “psychological” conditioning is unproven, but it is probably not a bad idea for expectant mothers to be conscious, in the final two months of pregnancy, that someone is eavesdropping on everything they say, and that what the listener hears might have lasting impact. The novelist Ian McEwan used this conceit in his 2016 novel, Nutshell, which retells Shakespeare’s Hamlet from the point of view of a thirty-eight-week-old narrator-fetus who overhears a plot (though “pillow talk of deadly intent”) between his adulterous mother and uncle.


As carefully researched as that novel is regarding the surprisingly acute audio-perceptual abilities of late-stage fetuses, McEwan takes considerable poetic license. For even if a fetus could understand language, the ability to hear speech in the womb is sharply limited. The uterine wall muffles voices, even the mother’s, into an indistinct rumble that permits only the rises and falls of emotional prosody to penetrate—in the same way that you can tell through the wall you share with your neighbor that the people talking on the other side are happy, sad, or angry, but you can’t hear what they’re actually saying. Nevertheless, after two months of intense focus on the mother’s vocal signal in the womb, a newborn emerges into the world clearly recognizing the mother’s voice and showing a marked preference for it.5 We know this thanks to an ingenious experiment invented in the early 1970s for exploring the newborn mind. Investigators placed a pressure-sensitive switch inside a feeding nipple hooked to a tape recorder. When the baby sucked, prerecorded sounds were broadcast from a speaker. Sounds that interested the infant prompted harder and longer sucking to keep the sound going and to raise its volume. Psychologist Anthony DeCasper used the device to show that three-day-olds will work harder, through sucking, to hear a recording of their own mother’s voice over that of any other female.6 The father’s voice sparked no special interest in the newborn7—which, on acoustical grounds, isn’t surprising. The male’s lower pitch penetrates the uterine wall less effectively and his voice is also not borne along the maternal skeleton. Newborns thus lack the two months of enwombed exposure to dad’s speech that creates such a special familiarity with, and “umbilical” connection to, mom’s voice.





The sucking test has revealed another intriguing facet of the newborn’s intense focus on adult voices. In 1971, Brown University psychologist Peter Eimas (who invented the test) showed that we are born with the ability to hear the tiny acoustic differences between highly similar speech sounds, like the p and b at the beginning of the words “pass” and “bass.” Both are made by an identical lip pop gesture. They sound different only because, with b, we make the lip pop while vibrating our vocal cords—an amazingly well-coordinated act of split-second synchronization between lips and larynx that results in a “voiced” consonant. With the p, we pop the lips while holding the vocal cords in the open position, making it “unvoiced.” We can do this with every consonant: t, voiced, becomes d; k becomes hard g; f becomes v; ch becomes j. Babies, Eimas showed, hear these distinctions at birth, sucking hard with excitement and interest when a speech sound with which they’ve become bored (ga ga ga) switches to a fascinating new one (ka ka ka).8 Prior to Eimas’s pioneering studies, it was believed that newborns only gradually learn these subtle phonemic differences.


The significance of this for the larger question of how we learn to talk emerged when Eimas tested if infants could discriminate between speech sounds from languages they had never heard—in the womb or anywhere else. For English babies this included Kikuya (an African language), Chinese, Japanese, French, and Spanish, all of which feature minuscule differences in shared speech sounds, according to the precise position of the tongue or lips, or the pitch of the voice. The experiments revealed that newborns can do something that adults cannot: detect the most subtle differences in sounds. Newborns, in short, emerge from the womb ready and willing to hear, and thus learn, any language—all seven thousand of them. This stands to reason, because a baby doesn’t know if it is going to be born into a small French town, a hamlet in Sweden, a tribe in the Amazon, or New York City, and must be ready for any eventuality.9 For this reason, neuroscientist Patricia Kuhl, a leading infant language researcher, calls babies “linguistic global citizens”10 at birth.


But after a few months, babies lose the ability to hear speech sounds not relevant to their native tongue—which has huge implications for how infants sound when they start speaking. Japanese people provide a good example: when speaking English, adults routinely swap out the r and l sounds, saying “rake” for “lake,” and vice versa. They do this because they cannot hear the difference between English r and l. But Japanese newborns can, as Eimas’s sucking test shows. Change the ra sound to la, and Japanese babies register the difference with fanatic sucking. But around seven months of age, they start having trouble telling the difference. At ten months old, they don’t react at all when ra changes to la. They can’t tell the difference anymore. English babies actually get better at it.


The reason is exposure and reinforcement. The ten-month-old English baby has spent almost a year hearing the English-speaking adults around her say words that are distinguished by clearly different r and l sounds. Not the Japanese baby, who spent the ten months after birth hearing a Japanese r that sounds almost identical to our English l, the tongue lightly pushing against the gum ridge behind the upper front teeth. Because there is no clear acoustic difference between the Japanese r and the English l, Japanese babies stop hearing a difference. They don’t need to, because their language doesn’t depend on it.


All of which is to say that the developing brain works on a “use it or lose it” basis. Circuitry not activated by environmental stimuli (mom’s and dad’s voices) is pruned away. The opposite happens for brain circuits that are repeatedly stimulated by the human voice. They grow stronger, more efficient. This is the result of an actual physical process: the stimulated circuits grow a layer of fatty cells, called myelin, along their axons, the spidery branches that extend from the cell’s nucleus to communicate with other cells. Like the insulation on a copper wire, this myelin sheath speeds the electrical impulses that flash along the nerve branches that connect the neurons which represent specific speech sounds. Neuroscientists have a saying: “Neurons that fire together, wire together”—which is why the English babies in Eimas’s experiments got better at hearing the difference between ra and la: the neuron assemblies for those sounds fired a whole lot and wired themselves together. Not so for Japanese babies.


In short, the voices we hear around us in infancy physically sculpt our brain, pruning away unneeded circuits, strengthening the necessary ones, specializing the brain for perceiving (and eventually producing) the specific sounds of our native tongue.





Some infants fail to “wire in” the circuits necessary for discriminating highly similar sounds. Take the syllables ba, da, and ga, which are distinguished by where, in the mouth, the initial sound is produced (b with a pop of the lips; d with a tongue tap at the gum ridge; g with the back of the tongue hitting the soft palate, also called the velum). These articulatory targets determine how the resulting burst of noise transitions into the orderly, musical overtones of the a-vowel that follows: a sweep of rapidly changing frequencies, over tens of milliseconds, that the normal baby brain, with repetition, wires in through myelinating the correct nerve pathways.


But some 20 percent or so of babies, for unknown reasons, fail to develop the circuits for detecting those fast frequency sweeps. Sometimes a child registers ba, sometimes ga or da. Parents are unaware of the problem because kids compensate by using contextual clues. They know that mom is saying “bat” and not “pat” because she’s holding a bat in her hand. They know dad is talking about a “car” because he’s pointing at one. The problem surfaces only when the child starts school and tries to learn to read. That is, translate written letter-symbols into the speech sounds they represent. He can’t do it, because his brain hasn’t wired-in the sounds clearly. He might read the word “dad” as “bad,” or “gab,” or “dab.” These children are diagnosed with dyslexia, a reading disorder long believed to be a vision problem (it was once called “word blindness”). Thanks to pioneering research in the early 1990s by neuroscientist Paula Tallal at Rutgers University, dyslexia is now understood to be a problem of hearing, of processing human voice sounds.11 Tallal has been helping to devise software that slows the frequency sweeps in those consonant-vowel transitions so that very young children can train their auditory circuits to detect the different speech sounds, and thus wire them in through myelination of the nerve pathways. All to improve their reading.





Of course, to learn a language, it is not enough simply to recognize the difference between pa and ba, or la and ra. To understand speech—and to produce it one day—babies must accomplish another exceedingly difficult feat of voice perception. Though it might seem, to us, as if we insert tiny gaps of silence between words when we speak (like the spaces between words on a printed page), that’s a perceptual illusion. All voiced language is actually an unbroken ribbon of sounds all slurring together. To learn our native tongue, we had to first cut that continuous ribbon into individual words—not easy when you’re a newborn and have no idea what any words mean. You can get an idea of what you were up against by listening to a YouTube clip of someone speaking a language you don’t know: Croatian, or Swahili, or Tagalog. Try listing ten words. You can’t do it because you can’t tell where one word ends and another begins. This is the problem you faced at birth—and, by around eight months, had solved.


Here’s how. Despite appearances, babies, reclining in their strollers or lying in their cribs, are anything but passive receptors of the speech that resounds all around them. Indeed, even before birth—from the seventh month of gestation onward—the fetus runs a complex statistical analysis on the voices it perceives, and registers patterns. The sucking test shows that one pattern newborns detect is word stress.12 English, on average, emphasizes the first syllable of words: contact, football, hero, sentence, mommy, purple, pigeon; words that emphasize the second syllable (like surprise) are far less common. In French, it’s the reverse—a weak-strong pattern: “bonjour,” “merci,” “vitale,” “heureux.” Babies zero in on these patterns and use them to locate word boundaries. Take a mystifying sequence of speech sounds like:


staytleeplumpbukmulaginkaymfrumtheestarehed


An American baby will apply English’s strong-weak probability to identify the first sound clusters (staytlee) as a possible stand-alone word (STAYT-lee—or “Stately”). The next two syllables, however (plumpbuk), don’t make an English word, no matter what stress pattern you apply (PLUMP-buk; plump-BUK). To deal with that, the baby uses another type of statistical analysis. In all languages, the likelihood that one speech sound will follow another is highest within words, less likely across words. Patricia Kuhl supplies a good example from Polish, where the zb combination is common, as in the name Zbigniew.13 But in English zb occurs only across word boundaries, as in “leaveZ Blow” or “windowZ Break”—and thus crops up less frequently. Sophisticated listening tests show that eight-month-olds use these “transition probabilities” to segment the sound stream—and babies can do this after just two minutes’ exposure to a stream of unfamiliar speech sounds.


This staggering speed of learning speaks to Darwin’s assertion, in The Descent of Man, that speech acquisition in children reveals not an instinct for language, but an instinct to learn—as in an English baby’s lightning-fast realization that the pb in plumpbuk is illegal and that it makes sense to split the speech stream there, to create the separate chunks plump and buk. Eventually, the child will use both statistical strategies to help segment the entire sequence and arrive at the first words of James Joyce’s Ulysses:


Stately, plump Buck Mulligan came from the stairhead…


She will accomplish this stunning feat before her first birthday, well before she has the least clue about what any of the words actually mean. But in snipping the sound ribbon into its separate parts, the baby stands a chance of figuring out how to assign meaning to each small cluster of sounds—clusters we call “words.”





Babies do not do all this work on their own. They receive significant help from adults, who unconsciously adopt a highly artificial vocal style when addressing them.


Remarkably, no language expert took any formal notice of the unusual way we talk to infants until 1964, when Charles A. Ferguson, a linguist at Stanford University, published the paper “Baby Talk in Six Languages.” It catalogued the identical way parents speak to babies in a slew of widely different tongues, including Syrian Arabic, Marathi (a language of western India), and Gilyak (spoken in Outer Manchuria), as well as English and Spanish. In each instance, caregivers prune consonants (as when English parents use “tummy” rather than “stomach”) and use onomatopoeia (in English, “choo choo” for “train,” and “bow wow” for “dog”).14 Ferguson was not, however, investigating how babies learn to speak—you could even say he was doing the exact opposite. He was searching for evidence to support the theory, first advanced by linguist Noam Chomsky, that language is not learned at all, but is instead inborn, preinstalled in the brain before birth.


Chomsky made a strong argument for this when he pointed out, in a series of now famous books and papers of the late 1950s and early ’60s,15 that parents don’t sit around systematically teaching newborns how to talk. Instead babies acquire speech from hearing only the half-mumbled, sporadic, often ungrammatical talk all around them (like the murky, overlapping conversations in a Robert Altman movie). Despite this “poverty of the stimulus,” as Chomsky called it, children by age four speak in complex multi-word sentences: forming questions from statements, embedding clauses, speaking in past and future tenses. They can accomplish this, Chomsky said, only because language already exists in the brain. “In fact,” he once said, “language development really ought to be called language growth because the language organ grows like any other body organ.”16 This figurative “language organ” cannot be dissected like a liver or heart, Chomsky said, but it can be described through analysis of the syntax common to all languages—the “deep structures” that make up what Chomsky called “Universal Grammar,” the innate rules that govern all languages (no matter how different they sound on the surface).


Ferguson, in studying the baby talk of such vastly different cultures, was in search of Chomsky-inspired “language universals.” The first study to address how adult “baby talk” helps infants acquire language did not appear until 1971, when Catherine E. Snow, a twenty-six-year-old graduate student at McGill University, stumbled onto the topic by chance.


Like Ferguson (and most social scientists of the day), Snow accepted Chomsky’s claim that language is innate, so when she was invited to lead a graduate seminar on language acquisition, she planned to do so from the Chomskyan perspective. In the interest of thoroughness, however, she decided to look up the evidence upon which Chomsky based his claim that infants hear mostly garbled, incomplete, stuttered, overlapping, highly degraded speech—his primary proof that language must be inborn. Snow discovered that no papers existed supporting his “poverty of the stimulus” argument. Chomsky had apparently relied on his subjective impression of what babies must hear. Snow was amazed, and aghast, later saying: “I felt somehow offended that linguists made, accepted, and uncritically propagated claims about such matters with no sense of obligation to make the relevant observations.”17


For her PhD dissertation, Snow designed lab studies to learn what babies actually hear from caregivers. She recorded thirty women (some mothers, some not) talking to children, of various ages, on set topics. The recordings revealed that the mothers spoke entirely differently to children of one month to two years old than to children who are ten years old, and that the childless women also adopted these unique features of infant-directed speech. All the women used the simplifications Ferguson had documented (pared-back sound clusters, onomatopoeic words) and also heavy repetition of new words. “Put the red truck in the box now,” one mother told her two-year-old. “The red truck. No, the red truck. In the box. The red truck in the box.” Such systematic redundancies helped infants segment the speech stream (the sounds “red” and “truck” and “box” jump out), while the short, simple utterances, each containing just one idea, helped babies detect how sentences are constructed. “That’s a lion,” one mother told a toddler. “And the lion’s name is Leo. Leo lives in a big house. Leo goes for a walk every morning. And he always takes his cane along.” Snow concluded that, contrary to Chomsky’s claim, infants “do not learn language on the basis of a confusing corpus full of mistakes, garbles, and complexities. They hear, in fact, a relatively consistent, organized, simplified, and redundant set of utterances which in many ways seem quite well designed as a set of ‘language lessons.’ ”18


Snow’s findings didn’t mean that our language capability is not to some degree inborn; clearly, we possess a biological, genetically determined capacity for speech—otherwise, we wouldn’t be able to do it. But Snow’s work provided a good and necessary corrective to the pendulum swing that had made language, under Chomsky’s model, seem entirely a result of “nature,” with no role played by “nurture”—no role played by the human voice.





Snow’s findings, published in 1972, sparked an explosion of follow-up studies challenging Chomsky’s view. In 1977, Olga Garnica, an assistant professor at Ohio State University, published a groundbreaking paper focused on the artificial, exaggerated prosody that caregivers automatically adopt when speaking to infants and toddlers—the high-pitched, slowed-down, singsong speech familiar to anyone who has ever heard someone talk to a baby (“Nowww… aren’t you… Keeeyyy-OOOOT?”).19 Pitch peaks on specific words, extended pauses between words, and long-drawn vowels are, Garnica said, all part of a system to help babies segment the speech stream, hear how grammar works, and detect the specific tongue and lip positions that distinguish an ee from an oo, or an ah from an uh. Stanford University linguist Anne Fernald showed that these prosodic exaggerations are adopted by parents in all cultures and languages and that every adult uses them when talking to babies (whether they’re aware of it or not).20 Furthermore, children as young as four adopt the infant-directed singsong when talking to two-year-olds—or to their dolls. We do it when speaking to our pets and when talking to foreign-accented strangers who ask us for directions in the street, strong evidence that high-pitched, singsong, slowed-down speech is an adaptive vocal mechanism that evolved in our species for teaching language.


Physiologically, this speaking style makes sense: babies are best at detecting high-pitched sounds (not until ten years old do they acquire the low-frequency hearing typical of adults21). The artificially high pitch grabs and holds the infant’s attention and, when used along with the simplifications and repetitions described by Ferguson and Snow, it becomes part of an elaborate voice-based language-tutoring system that linguists call Motherese. Remarkably, Motherese works, Fernald showed, in a feedback loop between parent and baby: as the infant starts to speak, forming first syllables and words, the adult’s Motherese automatically adjusts itself, the raised pitch progressively lowering, the word simplifications and repetitions gradually diminishing, in inverse proportion to the child’s mastery of its native tongue.





Most babies are a year old before they use all the linguistic information they’ve been hoarding since the womb—and utter their first word. But they don’t, to put it mildly, spend those first twelve months in vocal silence.


The first act that every healthy baby commits upon emerging from the womb is a cry—an expertly coordinated spasm of the diaphragm, with an exquisitely timed closure of the vocal cords across the windpipe (so that they vibrate and produce sound, an act linguists call “phonation”) and a synchronized opening of the mouth and lowering of the tongue: Waaaahhh!


That newborns can, without a single rehearsal, perform this act of complex physical coordination upon first exposure to the air (before birth, all humans are aquatic animals) suggests that the infant cry is pure instinct, like the reflex kick of your foot when the doctor taps your knee with his hammer. And it has a clear, biological survival purpose: it ejects from the windpipe any mucous or amniotic fluid on which the baby could choke. But it also has a vital function as communication. It notifies everyone within earshot that the screamer is alive.


In the first days and weeks of life, the baby’s cry grows more robust as the abdominal muscles and diaphragm strengthen with use, and as the baby gains greater control of its tongue and lips, instinctively shaping the resonance chambers of throat, mouth, and lips to boost the signal to a window-rattling volume (people who study to be opera singers have to relearn how to do what a baby does naturally, as we’ll see later). This sonic blast gives the otherwise helpless creature the ability to summon, from a great distance, its mother. Consequently, the infant cry has been called an “acoustical umbilical cord.”22


It has also been called a “biological siren,” and like any siren, it was engineered (by nature) to be intensely annoying.23 A typical baby’s cry has a fundamental frequency (or pitch) around 500 cycles per second (five times that of an adult male voice) with overtones (that is, the additional audible pitches that are part of every complex vocal sound) around 1,400 and 5,700 cycles per second—very high frequencies that overload the human auditory cortex. Like nails scraping a blackboard, or the rattle of a jackhammer, the cry causes great psychological distress in those who hear it, so they must spring into action and tend to the baby’s needs, if only to alleviate the assault to their own nervous system. Thus, the paradox in the baby’s cry, as described by Debra Zeifman, a psychologist at Vassar College who specializes in mother-infant bonding: “part of [the cry’s] power to activate caregiving lies in its noxiousness, and… this very noxiousness can also evoke abusive or avoidant responses by caregivers.”24 (Parents convicted of injuring, or even killing, infants with shaken baby syndrome frequently offer as defense that, “She wouldn’t stop crying.”)


In the late 1950s, psychiatrist Peter Ostwald, of the University of California School of Medicine, became fascinated by the baby’s cry and its uncanny similarity to the vocal acoustics of severely ill psychiatric patients. In a 1961 paper in the Archives of General Psychiatry, Ostwald isolated the universal “stress tone” in patients suffering from acute depression, schizophrenia, and psychoneurotic hypochondria.25 The voices of all these patients showed anomalies in the higher overtones centered around 500 cycles per second—the average pitch of the baby’s cry. In hysterical patients, the overtones spiked, giving the voice a “sharp” tone of complaint; in obsessional depressives, the overtones were level, giving the voice a “flat” and “irritating” quality; in brain-damaged patients, the overtones dropped in pitch across utterances, giving the voice a “hollow” and “emotionally drained” sound; in grandiose patients, the overtones rose and stayed level, resulting in a voice “characteristic of persons who spoke loudly, emphatically, and needed to be heard, to impress, and to influence others.” Ostwald saw this as acoustic confirmation of Freud’s theory that emotional disorders reflect an ur-injury from earliest childhood, a psychic wound that regresses the adult sufferer to a state of infantile need and complaint that can actually be heard in the pitch and timbre of the sufferer’s voice.


The connection between the baby’s cry and the sound of clinical neurosis would, less than ten years after Ostwald’s study, inform a treatment pioneered by a California-based psychotherapist named Arthur Janov. During a group therapy session at Janov’s San Francisco clinic in 1967, an overwrought twenty-two-year-old male patient fell writhing to the floor and began to emit what Janov later described as “an eerie scream welling up from the depths”—a sound that “one might hear from a person about to be murdered.”26 The screaming fit, reportedly, alleviated the patient’s neurosis. Janov began encouraging his other patients to scream. They, too, felt better afterward. Janov called the noise the “Primal Scream” and said that it was a more effective treatment for neurosis than psychotherapy or drugs. The scream, he said, regresses patients to a period before certain emotional injuries were inflicted, injuries that create a permanent “muscle tension” throughout the body (an idea he borrowed from the influential psychologist, and student of Freud, Wilhelm Reich). This stored-up “psychic pain,” Janov said, leads to a “clamping” of the respiratory and vocal muscles that is heard in the “squeezed” voice of the neurotic.27
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