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For Ross






Then all went on their knees, and holding out their arms cried, “O Wendy lady, be our mother.”

“Ought I?” Wendy said, all shining. “Of course it’s frightfully fascinating, but you see I’m only a little girl. I have no real experience.”

“That doesn’t matter,” said Peter… though he was really the one who knew the least. “What we need is just a nice motherly person.”

“Oh dear!” Wendy said. “You see, I feel that is exactly what I am.”

— J. M. Barrie, Peter Pan (1911)








Introduction: Of Mice and Moms

“IT FEELS like I grew a new heart.”

That’s what my best friend told me the day her daughter was born. Back then, I rolled my eyes at her new-mom corniness. But ten years and three kids of my own later, Emily’s words drift back to me as I ride a crammed elevator up to a laboratory in New York City’s Mount Sinai Hospital, where cardiologists are probing the secrets of maternal hearts.

Every year, thousands of pregnant women and just-delivered mothers land in emergency rooms with a life-threatening type of heart failure. Symptoms include swollen neck veins and shortness of breath. Their hearts can hardly pump. The cause of this “peripartum cardiomyopathy” is unknown, but it’s the kind of health disaster that for regular people ends in a prompt heart transplant, or oblivion.

Yet fate has a different design for the fledgling moms. About 50 percent spontaneously get better, exhibiting the highest rate of recovery for this type of illness. Some mom hearts are practically as good as new in as little as two weeks. Adult heart tissue doesn’t rally easily, but new mothers may somehow be able to regrow heart cells the way salamanders sprout new tails.

At this Mount Sinai Hospital lab, a cardiologist named Hina Chaudhry thinks she’s figured out why. After surgically injuring mother mice to simulate a heart attack, and then cutting out and dissecting their tiny tickers, she and her research team discovered just what they expected: heart cells with DNA that doesn’t match the mother’s own.

The mystery cells belong to unborn mice. During pregnancy the baby mouse’s cells cross the placenta into the mother’s body, joyriding around in her blood vessels until cardiac damage happens, at which point they sense inflammation and make a beeline for her wounded heart. It’s a little like how my second daughter sprints at me with a Band-Aid when I scrape myself grating Parmesan for dinner.

“They just zoom in,” says Chaudhry. “These cells home to the heart like heat-seeking missiles.”

Multiplying in maternal chests, the fetal stem cells transform into blood vessel–like tubes and even something that looks an awful lot like the holy grail of cardiology: full-fledged heart muscle cells, which cardiologists have struggled for decades to re-create in a lab. The mother’s crippled organ likely uses this fresh tissue to heal.

It feels like I grew a new heart.

On a nearby computer screen, Chaudhry pulls up highly magnified video footage of these fugitive baby mouse cells in a petri dish. Tagged with a green fluorescent protein, they look like fresh peas in a dish of gray gravy.

She hits play, and the peas begin to pulse, to twitch. Ga-gung, ga-gung, they seem to say, like Patrick Swayze in Dirty Dancing. I squint. Why on earth, I ask, are the fetal cells bopping around like that?

Chaudhry grins. “They’re beating.”



It’s not just hearts. A mother’s body is like her living room, strewn with kid castoffs and debris. Scientists discover fetal cells in the darnedest places, like when I find somebody’s shin guards stuffed behind the TV, or a tiara in the laundry basket. Our children colonize our lungs, spleens, kidneys, thyroids, skin. Their cells embed in our bone marrow and breasts.

Often they stay forever. Scientists find rogue fetal cells while dissecting the cadavers of old ladies, whose littlest babies are now middle-aged men. Long after giving birth, the bodies of surrogate mothers are scattered with the genes of strangers’ progeny.

The phenomenon is called “fetal microchimerism”—“micro,” because these are typically teeny numbers of cells, only a handful per millimeter of blood in pregnant women, and fewer in moms later in life.

A “chimera” is a type of awkward Greek monster remixed from various familiar creatures, until an entirely new organism arises.

On my computer screen I stare at statues of these ancient freaks cast in bronze: goat legs, lion heart, dragon wings and fire breath billowing out of one of three heads.

That’s no monster, I think. That’s me most mornings. That’s a mom.



Although fetal microchimerism is evolutionarily ancient and common in mammalian moms from cats to cows, modern researchers are just getting around to studying it. So it goes for much of the science surrounding the two billion or so human moms patrolling the planet today. Though in a sense, there are far more of us than that, since microchimerism also flows the other way, with mothers’ stray cells trespassing into babies’ bodies and living on through them. Thus, while one of my dearest friends died of cancer three years ago, a fraction of her cells are currently attending second grade.

Worldwide, more than 90 percent of all women become moms. But until pretty recently, few scientists, especially in cutting-edge fields like neuroscience, had been even vaguely curious about our inner happenings. Blame the historically macho scientific establishment, if you must: some thinkers trace this neglect all the way back to Charles Darwin, who grew up motherless and maybe couldn’t bear to think about us too much, poor guy. It wasn’t until 2014 that the National Institutes of Health confessed its “over-reliance on male animals and cells” in research studies and mandated the inclusion of female models, moms occasionally included.

Another long-standing weakness of mom science is that what little exists is often the disguised study of babies, which as models of the human condition are (we get it) way cuter and less encumbered by obnoxious variables like culture and personality, and can be compensated for their time in Ritz crackers. Compared to their rapidly developing infants, moms have a reputation for being dull and predictable, hardly hotbeds of sexy hypotheses. In nature, animals such as baby whales sometimes mistake ocean buoys and other large, inert orbs for their mothers; scientists may make similar assumptions.

But finally more scholars, many of them young women, are taking the time to actually investigate, sometimes by attaching spy cameras to babies’ heads, or sewing microphones into their onesies. Their state-of-the-art experimental tools include the most ordinary materials in moms’ lives—family photo albums, Froot Loops, Play-Doh. They’re discovering that the moms themselves are not so ordinary. In fact, we may be more intriguing and complex than anybody imagined.

And that’s what makes Chaudhry’s heart work so eye-catching: it’s indisputable proof that, if you peer closely enough, moms often look very different from the rest of humankind.

Scientists are still trying to understand why, and what it means for women. For even as Chaudhry and her team hope that their microchimerism research will ultimately lead to all sorts of promising heart therapies for a wide variety of people, at the moment nobody knows for sure what those kid cells are really doing inside their moms’ bodies.

The hope is that they help us. “It’s evolutionary biology,” says Chaudhry, who published her first microchimerism paper in 2012. “The fetus is designed to protect the mother,” the organism most essential to its future survival. And the fetal cells do seem to mostly stick to the Goody Two-shoes act, as if they’re shortly due an allowance payout. In addition to our hearts, they may mend moms’ flesh wounds—fetal cells likely pack my C-section scars, for instance—and help shelter us from myriad dread diseases. One decade-long Dutch study tracked 190 women in their fifties and sixties, and those with detectable leftover baby cells were less likely to die of virtually everything. It’s even been proposed that these swarming stem cells slow the aging process, no $300-per-ounce face cream required.

In a particularly famous case, doctors discovered that a son’s lingering cells had rebuilt an entire lobe of one woman’s ruined liver. (The case is notable mostly because the mother in question had no children. Her son had never been born but was living on, after an abortion, inside her.)

In some instances, though, our babies’ cells may get up to mischief. Anyone who’s watched little kids play dress-up realizes that it would be unwise to let them permanently refashion the human form. Greedy fetal cells—well, technically cells are just mindless entities, but even scientists tend to humanize them when they belong to people’s kids—may collaborate with certain cancers, especially breast cancer, in a covert effort to max out moms’ milk outputs. They may infest our thyroids, jacking up our body temperatures the better to warm themselves, causing various metabolic disorders while they’re at it. Despite their sweet little Muppet voices, our children may actually puppeteer us, perhaps even bully us a bit. (Some evolutionary biologists also think that my three children’s cells might be making war on each other inside my body, and honestly—I wouldn’t put it past them.)

This sweet treachery, recognizable to any mom who’s watched her kids lovingly snip up homemade confetti for her birthday and then turn around and booby-trap the dishwasher, explains why I did a double take upon learning that there’s evidence for fetal microchimerism in mom brains.

Could undercover kid cells inside my own skull finally explain my baffling life for the last ten years: my sudden affinity for velvety cheeks, azure eyes, deep dimples, and daft smiles, and my persistent mental drift from best-laid plans, the eclipse of the old me by a different sort of self?

In fact, it turns out that what really happens inside the mom mind is so much weirder, and the story of this book.



The first time I ever considered the hard science behind the tender maternal instinct was during a visit years ago to a famous vole laboratory at Atlanta’s Emory University. Larry Young, the lead researcher, told me how prairie voles’ unusual brain chemistry may enable them to form lifelong pair-bonds with their mates by recycling a much more basic and ancient mammalian system: the maternal circuitry that mobilizes when females become mothers. (In humans, similar cross-wiring of old mommy-brain parts may explain our somewhat creepy desire to call our lovers “baby.”)

Though already expecting my second child at the time, I had always thought—or maybe willed myself to believe—that motherhood was an elective lifestyle rather than a biological predicament, a label not a state, and one hat among many that I sometimes chose to wear, as opposed to my entire head and all its expensively educated contents. But Young was describing motherhood as an unseen and poorly understood cellular-level revolution that rebuilds the female brain.

Okay, fine—it was true that I had been feeling more than a little out of sorts for these past few years as I muddled through two pregnancies while working full-time as a magazine writer. My mind seemed a little scattered, my thoughts quickly yanked out and discarded like so many baby wipes.

But surely I’d snap out of it as soon as I got a bit more sleep. My brain would bounce back, in much the same way my body would one day (I so innocently hoped) glide again into those pre-pregnancy jeans kept on the lowest shelf in my closet, within arm’s length but so far out of reach. Until that day, in fact, I had fretted far more about my old jeans than my new brain.

This superficial focus is totally understandable. The visible changes of motherhood are downright distracting, even at moments when I’m not plastered in pirate stickers. Over three pregnancies I gained a total of well over a hundred pounds, losing… not quite all of it. (Still, it could be worse: blue whales gain a hundred thousand.) My sides remain riddled with stretch marks like lightning bolts.

In pregnancy our entire physical selves are in flux. Our moles may darken, our voices drop an octave (as a pregnant Kristen Bell’s did while recording Frozen—it seems that the notorious soundtrack could have been still shriller in places). Our noses widen, our arches flatten, and our toenails fall off. Our hair can change color or gain curl. We may burp as if we’ve swallowed a bomb cyclone. Our livers may leak bile, causing us to itch like the dickens. And we become demonstrably more delicious to mosquitoes because of our increased body temperature and carbon dioxide output.

These sorts of whole-body revisions are nothing to sneeze at. They cause Serena Williams to fail to qualify for the French Open and Beyoncé to bail on Coachella, and they can last a long, long time—maybe forever. One scientific paper rather meanly documents the textbook Humpty-Dumpty mom bod, with “increased abdominal and reduced thigh girth.” It turns out, too, that the old wives’ saying “Gain a child, lose a tooth” rings sort of true—compared to childless peers, moms are more prone to forfeit teeth, whether the cause is our depleted calcium stores or all those skipped dentist appointments. Elderly moms also have more trouble walking. On the bright side, those who breastfed are less likely to have strokes.

And yet all of this turmoil pales in comparison to what’s happening inside the maternal mind.

The writing is crayoned on the wall, if we stop to read it. Those toothless old moms may also have a different relationship with Alzheimer’s disease, with one recent study of more than fourteen thousand women suggesting that those with three or more kids have a 12 percent lower risk of dementia.

Yet not all the neural news is good. Indeed, many dangerous and opaque mental problems hound moms, especially as they transition into the maternal mode. While more than half of new mothers weather the “baby blues,” roughly one in five go on to develop full-blown postpartum depression. Scientists aren’t really sure how or why. Moms are also at increased risk for depression not just around the time of birth, but for years after. Maternity may help resolve the conundrum of why women in general suffer from more than our share of mood disorders. In the first month of motherhood a woman is, for instance, twenty-three times more likely to develop bipolar disorder than she is at any other time in her life.

These are all heavy hints that what’s transpiring within our brains is just as extreme as our somewhat unwelcome external makeover. As moms’ neurons sop up the trippy chemicals of childbirth, the genes inside the cells turn off and on, causing change and brain growth. The upshot is that over the course of a few short months, our brains are abruptly demoed and renovated, HGTV style, causing us to reinterpret familiar stimuli—a stranger’s face, or the color red, or the smell of a tiny T-shirt—in freaky new ways. Suddenly a child’s smile is our alpha and omega. Our old systems of desire have been rewired.

So the most important change in motherhood isn’t about how we look on the outside.

It’s about how we see.



It’s no coincidence, of course, that this idea of being hijacked, hacked, overridden, reprogrammed, or otherwise assigned a new identity is the stuff of dystopian female fiction, from The Stepford Wives to The Handmaid’s Tale.

But I’ve thought a lot about this idea of becoming a “new lady”—which is what my daughters christened me, after I complained about being called an “old lady”—while sitting at the dining room table many nights, drinking my “black wine” (their term for the opposite of white wine). I’ve come to the conclusion that it’s actually rather refreshing.

Ever since I heard that first alien knock of the fetal heart at the doctor’s office, I get a kind of mommy vertigo when I imagine my kids’ six blinking eyeballs, or examine the X-ray of my daughter’s anklebone after a bad ride down the slide at Chick-fil-A. I made these people in my stomach. It’s one of the strangest conceivable thoughts; in a way it feels more normal to picture giving birth to myself.

Which is one striking way to imagine what mothers really do. In fact, the changes of motherhood are so singular and extreme that scientists are beginning to describe us in terms previously reserved for our great scientific rivals, the babies. Mothers are the opposite of dull and predictable. We’re new beginnings, not dead ends. In psychologists’ lingo, we’re “developing.”



Is “maternal instinct” the right phrase to describe the senses and sensibilities formed by this rebirth? These days, instinct is a Giorgio Armani perfume, not a scientific buzzword. It’s something that Jedi knights trust in, not scholars.

A century ago and even more recently, the New York Times and other newspapers used the term in scolding descriptions of disreputable women, like the hula dancer with poor fashion sense and “thick ankles” who stole somebody else’s baby (“frustrated” maternal instinct) or the mom who skipped town on her husband and kids (a tsk-tsky “lack” of said instinct). It smacks of a time when women entered their babies like prize pigs in state fairs and tuned in to the US Department of Agriculture’s housekeepers’ chat.

But I still like it, and many researchers don’t mind it, mostly because it’s a “know it when I see it” term that women themselves continue to identify with and deploy. (Also, if scientists always had their linguistic way, I might not be talking about women at all, but rather “substrates with the capacity to become maternal.”) It’s satisfying to connect the latest scientific findings with Mindy Kaling’s online gushing about her newfound “big maternal instinct” because women do indeed know what they are talking about. The maternal instinct is real and powerful, a spontaneously arising set of emotions and actions pertaining to the perception and care of babies.

But because it is a fraught term, to say the least, let me also mention what I don’t mean by “instinct.” It’s common to hear childless women say that they don’t have a maternal instinct as shorthand for saying they don’t want to have kids. I’m (mostly!) not explaining why some women do or don’t plan or aspire to have kids in the first place or whether that’s good or bad. (Though, by the way, this was totally me. The whole bizarre maternal undertaking was, as we shall see, my husband’s idea.) These are interesting but narrowly human and more or less modern questions—in general, female mammals don’t want to have children. They want to have sex. Offspring simply happen. Besides, on this subject you can’t always trust moms to reveal their true motives. A study last year suggested that many human moms are so bowled over by baby love that they don’t accurately describe their past pregnancy intentions, tending to report accidental conceptions as planned.

What I’m more interested in is what happens to females once they become pregnant, for this is when mothers are manufactured, the maternal mindset unfurls, and the master plan, if there ever was one, goes out the window like a banana peel on the car ride to swimming lessons.

The other “instinctive” misperception that I want to dismiss at the outset is the idea that human moms magically know what they are doing. Much more on this to come, but quite obviously: we don’t. The instinct I’m describing is a transformed mental state, a new repertoire of senses, feelings, impulses; it isn’t a how-to guide for good mothering.

Instead, I’m drawn to two big questions about this mysterious new maternal repertoire. First, how are mothers different from other types of people, and similar to one another? For across the whole mammalian family, hamster moms and wallaby moms and human moms are all kindled by a common spark. And disconcerting as it sometimes seems, our close resemblance to our furry sisters is also lucky, since scientists are allowed to dissect them and not us, and animal models like sheep and mice have divulged much of what we know about ourselves.

My second question is, if we’re all so similar to our distant mammalian cousins, why are we human moms also vividly different from one another? For like our birth canals, moms’ stories have some serious twists. In Japan, hyper-involved “monster moms” reign; in Germany, “raven moms” care only for their careers. There are “late” mothers (to use a très French euphemism for “old”) and “lone” mothers (that’s sad British slang for “single”). “Murfers,” or mom surfers, hang ten in Australia. And in America a million types claw for ascendancy: stay-at-homes, work-at-homes, and work-out-of-homes; free-range and helicopter; formula-feeders and breast-feeders; co-sleepers and cry-it-outers; clear Magna-Tile moms and solid-colored.

Some scientists have become convinced that the secrets of our differences can be found inside each mom’s unique genome—if, fortune cookie–like, we can just find a way to crack inside. But we’ll also see how every woman’s maternal destiny is shaped by myriad and bizarre environmental factors—like whether you babysat, or had oboe lessons, or ate too much fast food, but also by who loved you.

My hope is not to momsplain, but for us to discover together what divides moms and what unites us. I want to witness—under a microscope, or inside a monkey corral—the forces that move us all. I want to know what rocks the hand that rocks the cradle.



Now maybe mom biology just isn’t your bag. Maybe you are like the twentysomething birth striker I heard on NPR the other day who knew all she needed to know about the maternal experience because somebody on her kickball team had a kid once. Maybe it’s not so interesting to you that, in addition to furnishing the raw material for pair-bonding and mammalian social interaction in general, the maternal instinct likely fuels human phenomena as diverse as female friendship, religious experience, right-handedness, altruism, lesbianism, language, music, obsessive-compulsive disorder, and pet-keeping, and also may help explain why the fair sex beats the pants off men when it comes to surviving hardships such as potato famines and measles epidemics and, yes, Covid-19 and plagues in general. (Thank you, Great-great-great-great-grandma.)

But there are also plenty of practical, even Machiavellian reasons to understand this stuff. Tens of thousands of new moms are made worldwide each day. Many of these are in the developing world, like mom-rich Zimbabwe, where some labor and delivery wards apparently still charge women by the scream. But while the West’s declining birth rate may suggest that moms are going out of vogue here, in truth we are still trending. We’re having fewer kids, and waiting longer to have them, and yet a greater percentage of Americans are mothers today than a decade ago, with 86 percent of women still being reborn into momhood by their mid-forties. Even the millennials are joining up at the rate of a million moms per year.

That makes moms a force not just of nature, but also of economics. We comprise a staggering portion of the American labor market, with 70 percent of us working, the majority full-time, and we’re the sole breadwinners for 40 percent of families. We are apparently pretty good at our jobs, since Goldman Sachs is attempting to retain new-mom employees by internationally airlifting our breast milk. Even MI6 actively tries to recruit mom spies—not for our honeypot appeal, alas, but for our “emotional intelligence.”

Marketing companies are eager to figure out how our brains work, the better to sell us everything “from bras to booze,” as the title of one recent seminar put it. According to the latest research, moms hit mobile consumer apps starting at 5 a.m., and reportedly shop 15 percent faster than other people. (“Remember the ‘drudgery’ ” of motherhood, one analyst urged, advising businesses to ply harried moms with “easily digestible information.”) Microsoft’s eggheads have even developed a handy code that spots new mothers online based on our altered usage of impersonal pronouns and other linguistic tells.

Finally, we are a crucial voting bloc, since in recent elections women have checked more ballots than men, and the hidden changes of motherhood sometimes seem to track with political shifts—not just a no-brainer embrace of overtly mom-friendly policies, but also unseen effects, like potentially “warmer feelings toward the military.” Yet these shifts are not globally consistent: there’s a complex interplay between women and their political systems, and the maternal instinct can be harnessed by either side of the aisle. With nearly two dozen American congresswomen tending to minor children at home, a growing share of our politicians are knee-deep in diapers themselves.



But although the prospect of channeling global mompower is beguiling, as you can probably tell I’m even more interested in what benefits us.

For understandable reasons, the more that motherhood is seen as a choice, one life path among many, the more women are inclined to wonder whether they are likely to be happy as their new selves. In fact, America’s record share of older, educated moms means that many of us spent scores of perfectly contented years being somebody else. Maybe it’s no wonder that today’s moms-to-be have rates of depression 50 percent higher than our own mothers did. I can tell you straight off the bat that motherhood has made me the happiest and saddest that I’ve ever been in my life.

While Will I be happy? is a question somewhat outside the scope of science, biology reveals the forces that swing the pendulum. We are at the mercy of so many powers, infinitesimal and vast, from the stuff going on inside of our own cells to the prejudices of whole civilizations, not to mention the diseases that can suddenly drop on our societies, marooning us with our little darlings for months on end. There is no one maternal path, and every woman has the potential to morph into many different moms. In fact, you will soon see that I’ve been multiple mothers myself, and science has helped me to understand how each of these best and worst selves came to be.

This is the paradox and the wonder of the maternal instinct. It is both fixed and highly flexible, powerful and fragile, ancient and modern, universal and unique. As I learned from my dying friend who spent her last days monitoring her daughter’s cupcake intake and curating a stylish wardrobe to last through middle school, death itself cannot destroy it. And yet, under the right circumstances, it can be undermined or undone.

It can also be repaired and nurtured. Scientists deep in this research look forward to new and better mom-specific medications, and to the day when brain scanners are as much a part of ob-gyn visits as blood pressure cuffs. But there are plenty of nonmedical measures that governments, communities, friends, and families can take to make a difference in moms’ lives right now.

Do we really need help? Female Homo sapiens, after all, have been in the mom biz for some two hundred thousand years now. In some ways today’s moms are better-equipped than ever, with our newfound ability to give birth how and when we want, even via strangers’ transplanted uteruses if push comes to shove. We can pump breast milk while sleeping (aka “pump and slump”) or running half marathons (“pump and thump,” perhaps?). Pregnant women, whom society once tucked away “in confinement,” can do anything: report the news from war zones, go for Olympic gold, summit various Alps, and preside as prime ministers and CEOs.

Yet despite our robo-strollers and fancy-pants baby monitors that let us sing lullabies from far-flung time zones while on business trips, we aren’t always in charge here, nor are we precisely who we used to be. In the course of becoming mothers, we do not “change our minds” about the world. Our minds are simply changed.

In the present age of individualism and bespoke identities, this feels uncomfortable to say. And yet acknowledging our lack of agency, and understanding the aspects of motherhood that modify us without our consideration or consent, is the first step toward taking control.

One Princeton University–led study suggests that much of the world’s maternal misery may stem from the simple mismatch between women’s preconceptions about motherhood and the “information shock” of its lived reality, especially as it plays out in educational choices and the workplace. Pretending that we are just the same as we ever were—in other words, the same as everybody else—and that we have anything like the final say in the matter is deeply counterproductive and even dangerous.

Maybe some of us would rather stay sheltered from these truths, like the female hornbill moms who (using their own feces) seal themselves and their hatchlings inside tree cavities for the duration of young motherhood, allowing their mates to feed them the occasional ripe fig.

I’d rather face the music, even if it’s Raffi on repeat again, and even if my mom brain does end up resembling a pile of scrambled eggs or pulled pork, as I secretly fear. Recognizing the fundamental shift in my center of gravity—both physical and mental—is the best way to move forward.

The other day, one daughter wrote my name on her leg in red marker, as is her habit. Standing over her this time, though, I noticed something new: the flip side of MOM is WOW.






Chapter 1 MOMENTUM The Birth of a Mother


“MOM.”

No response from the determined slumberer beside me. She’s taken out her hearing aids, I groggily realize. No matter—it’s mostly for moral support that I’ve dragged my seventy-one-year-old mother to a back bedroom on a windswept Connecticut sheep farm.

Mom and I are on duty as evening “watchers,” supervising the fates of fourteen heavily pregnant ewes, several of whom are expected to give birth on this frigid March midnight in the big, weather-beaten barn next door to the farmhouse where we’re sharing a bunk. We’re supposed to rise every two hours to check on them. Of course, I’ve bolted upright at the iPhone’s very first alarm: with three small kids at home who still wake up at all hours, I’m no stranger to the dead of night. Mom, on the other hand, is a little out of practice these days, but soon enough we’re both pulling on our boots.

The chance to cuddle newborn lambs, with their shell-pink noses and curly knees, is what attracts most of the farm’s sleep-starved volunteers, but I am here for the mothers. Sheep are a key study animal for anyone interested in the initiation of maternal behavior, the first moments of momhood. Since they are herd animals, whose offspring usually join a large, confusing crowd of hundreds soon after being born, maternal bonding is fast and furious, with some 30 percent of ewes able to recognize their lambs immediately at birth and the rest within a four-hour window.

It’s so cold outside that the stars glisten like tears.

Mom and I crunch across a snowy lawn. Entering the pungent warmth of the pitch-black sheep barn, I mentally review the emergency lambing techniques we might be called upon to implement if the farm manager can’t get here in time, the most unnerving of which involves swinging unresponsive lambs in a near-circle above our heads. There is a large laminated booklet of all the intimidating tangles that leggy twins and triplets can come in, and one factor that had been keeping me from sound sleep is the knowledge that the ewe known as Lady 56 bore five lambs last year and is due to deliver any moment.

Taking a deep breath, I snap on the barn light.

Nothing. The ewes have not magically morphed into moms. In fact, they are chomping hay like a bunch of bubble gum–loving Valley girls. “Do they just sit here eating all night?” my mom whispers, a little jealous. (I only brought her a granola bar.) The ewes are huge and docile, though they sometimes accidentally sideswipe each other with their great bellies. “They have no idea how big they are,” a farmworker had warned, and third-trimester humans can certainly relate.

We check for telltale signs of sheep labor: saucer eyes, craned necks, curled lips. I inspect wooly rears, looking for the amniotic sac, which we’ve been told resembles “a big ole water balloon sticking out the back,” or the mucus plug (“a big snot”). Obligingly, Lady 56 raises her tail as I walk past, releasing a dainty tumble of Raisinet-like poops. She sighs, then belches.

The lambs don’t arrive that night, despite my vigil. But by the time I return a few weeks later, the barn is a different world. One by one—or three by three, as the case may be—new lambs have been born, and they’re hopping about their crowded pen like popcorn in a hot pan.

Their mothers, too, are entirely new creatures.

It’s not just that the ewes are almost comically trimmer, no longer appearing to have severe cases of clover bloat. Their personalities are transfigured as well. I settle down on a hay bale in the middle of the floor for an udder’s-eye view, ignoring the spiffy little newcomers who nibble my elbows and notebook.

There is no more sisterly side-by-side chewing. These newly maternal ewes are downright crabby, preferring to stand alone—an unusual impulse in a herd animal. Two moms tussle over a spot at the manger, then slam their heads together like rams. “They’re in a constant state of high alert,” explains Laura Mulligan, manager of the Hickories, as the farm is known. “They’re like, ‘Okay, who is touching me? Where is my baby? Where is my other baby?’ The babies just go to anybody who has milk. It’s up to the moms to sort it out.” Looking for their lambs, the new mothers emit funny low-pitched honks—technically called “maternal bleats,” or “rumbles,” that only new mothers make.

Sheep Number 512 has just been released from her “jug,” or post-birthing pen, with its restorative supply of warm molasses water. She is one of the herd’s rare black members, but her twins are snow-white like the rest and immediately get swept up in the lamb blizzard. It seems impossible to tell whose lamb is whose. There is a millisecond of jerky panic, and a musical chairs–like sorting process of mothers and newborns. Somehow the black sheep locates her own darlings among all the identical others, drowsing under the orange glow of a heat lamp.

The farm’s owner, Dina Brewster, never gets tired of this show. Brewster is a new mother herself, and baby gear and lambing equipment intermingle everywhere at the farm. (I briefly mistake some sort of sheep-mating harness hanging on a peg in the barn for a BabyBjörn.) She often wonders what these animals are thinking.

“There’s so much mystery here and a whole lot of hormones,” she says, hanging over the barn railing to watch. “I always want to know: Why? Why? And how do they know?”

Trying to understand how ordinary sheep shape-shift into mothers, some scientists monitor the animals’ sense of smell.

For ewes, at least, the nose is a key organ for maternal behavior. In one experiment, researchers placed a lamb in a transparent airtight box where a mother could see but couldn’t smell her baby. The moms swiftly lost interest. However, if the lambs are hidden inside breathable mesh cubes, and smelled instead of seen, the mothers still act like moms.

Moments after birth, ewes memorize their baby’s specific scent and can snuffle out impostors: in a 2011 experiment, scientists did their best to convince ewes to mother an “alien lamb,” by dressing unrelated newborn sheep in cunning jackets infused with a chemical that intimately, but not quite perfectly, matched the real lamb’s odor of more than a hundred volatile organic compounds. The moms were not fooled. They knew their baby’s signature fragrance down to the molecule.

Is a supercharged schnoz a hallmark of human motherly love as well? To a certain extent, yes. In one experiment, Canadian researchers presented new human moms with Baskin-Robbins ice cream tubs that (rather cruelly) contained not Pralines ’n Cream but instead cotton balls steeped in various odors, including the smell of particular babies. Lo and behold, the women were frequently able to sniff out their own progeny’s bouquet.

And yet these striking sensory tweaks—which, by the way, are far better understood in sheep than in humans—offer just glimpses of the radical self-revision that new mothers experience: this sea change, this tectonic shift, this rude awakening, this flipped script, this systems upgrade, this shuffled deck, this revised mission statement, this new commandment, this final amendment.

We are used to thinking of pregnancy and childbirth as a bottom-up process, with growth in our bodies (and often, alas, literally in our bottoms). But motherhood is, above all, a top-down phenomenon, in which pregnancy and childbirth hormones, controlled first by the conquering placenta and then by our own systems, change not only our bodies but also our minds.

In truth, I’m not sure I really want to know what has become of my brain, three pregnancies to the wind. Just thinking about it gives me an uncomfortable feeling, like peeking into the Tupperware drawer with all the mismatched and microwave-melted lids. Especially lately, I’ve been something of a mess.

And yet, as the daughter of a mother who—some four decades after my birth—will still tail me into wintery sheep barns, and as the mother of a daughter who presently aims to be the “first girl on Mars” but also to have twenty-two children, I have many questions about this shared female journey, and the places that women unknowingly go. Is the maternal instinct a real thing? Can we see and measure it? Do all mothers have it? Do only mothers have it? Are we permanently assigned to this new self?

Like the sheep farmer leaning over the barn railing, I wonder: Why? Why? And how do we know?



Let’s start with the obvious: To the extent that the term “maternal instinct” implies that human moms miraculously know what we are doing, clearly nothing could be further from the truth. “There is no maternal instinct” of that sort in human beings, says Jodi Pawluski, a neuroscientist who studies maternal behavior at France’s University of Rennes 1. “Everybody has to learn to parent.”

This is music to my ears. I’ve long ago given up on waiting for my inner supermom to show up.

The nagging worry that I hadn’t the foggiest idea how to become or be a mom began nearly a decade ago, at the dawn of my first pregnancy. I was thirty years old. My high school babysitting days were a distant (and not particularly fond) memory, and I’d since spent only a handful of hours in the company of tiny children. It would be a stretch to say that I missed them. As Washington, DC, twentysomethings, my husband and I enjoyed a rather yummy existence, traveling the globe for journalism work and, while at home, patronizing the neighborhood’s hip new Balkan restaurant or loping along local running paths at a ludicrously slow pace. My central complaint was that there were too many friends’ weddings to attend on the weekends.

But now the jig was up. An invisible stowaway was biding its time inside of me. I was going to be a mom, though I had rarely imagined it. My mind was ominously devoid of motherly knowledge. I felt that I must take some type of preparatory action—but what? One day in my second trimester I wandered out to the mall. But instead of shopping for, say, a baby blanket, I spent a long while cruising the department store aisles for slippers and a matching robe, an ensemble that I had never previously possessed or desired, but which I felt could be just the thing for shuffling through the hallways of the labor and delivery ward among fellow well-appointed ladies, pausing now and then to elegantly wince.

And of course, as a lifelong grade-grubber, I had to sign up for a class. Nobody was sure if Lamaze even existed anymore, having been eclipsed by other birthing fads. But I figured that I was no slave to fashion and that my mom had breezed through this same course thirty years earlier, the “blow out the birthday candles”–style breathing techniques ultimately carrying her to maternal triumph.

The Lamaze teacher had coiffed gray hair and amazingly commodious hips. Those hips, she explained at the start of the class, had allowed her to squirt out her one and only kid in ten minutes flat, leaving virtually no time to deploy the Lamaze wisdom that she would be sharing with us that day.

A Methuselah’s tally of extinguished birthday candles later, I graduated Lamaze with only one memorable takeaway. At the outset all of us moms-to-be had been pinned with very large and unusual round name tags made of construction paper. At some point, the teacher revealed that these bagel-sized circles were precisely ten centimeters wide, just like a fully dilated cervix. That image lodged in my head as more useful facts dispersed.

A decade and a trio of kids later, I’m not all that much wiser, having become a battle-tested matron who’s alarmingly bereft of both timeworn wisdom and trendy tips pertaining to childbirth and children. I never figured out sleep regressions or which molar comes in when. I’ve been reduced to consulting experts that I once had no idea existed, to teach my kids how to go to sleep (sleep coach), how to eat (food coach), how to ride a bike (some poor soul at the bike store). I once took my daughter to the doctor to have a splinter yanked from her toe. For years I carried the business card of a professional lice picker.

Whenever I think I have a parenting move down pat, or feel a glimmer of what seems like motherly intuition, I’m quickly disabused of the notion. Take the time, not long ago, when I had to unexpectedly nurse a baby on the fly during a family hike and ended up shirtless—sports bras pose such a riddle in these situations—and surrounded by a crowd of camouflage-clad senior citizens armed with binoculars. (“This is a hotspot on the warbler migration,” one disdainful birder reprimanded me.) Or the weekend when I waved away one of my kids’ stomach flu symptoms so that we could embark on a long-planned family trip, a debacle that ended in epic communal hotel retching, a misplaced purse, pilfered keys, and ultimately the theft of our trusty family car. (The car was eventually recovered, its front end crushed, after a high-speed chase with police ended in a crash. “The stroller yours?” asked the policeman who canvassed the wreck for our belongings. “How about the brass knuckles?”)

My husband and I have even coined a term for this special kind of snowballing domestic disaster: the “parental cascade.”



Thank heaven it’s not just me. Study after study highlight human mothers’ native incompetence. We are ignorant of the US Department of Agriculture’s child nutrition guidelines. We haven’t the faintest idea of how to treat a fever or how to stop kids from choking or how to put them to sleep safely. According to one headline, “Potty Training Is a Scientific Mystery” that moms are incapable of solving. (Indeed, as the average age of kid continence continues to rise—from two years in the 1950s to three and counting today—our meager maternal talents seem to be atrophying.) No wonder moms are lining up to join groups like Loom, a kind of country club for posh yet anxious Los Angeles women offering “judgment-free services” to “navigate the maze of contemporary childcare protocols.” No wonder we download baby translators like ChatterBaby, an iPhone app that supposedly decodes what the heck your kid is crying about.

At first I guffawed upon reading about the invention of the Snoo, the $1,300 iPhone-enabled robotic bassinet bristling with microphones, speakers, and Wi-Fi switches that reads your baby’s cues and cries and jiggles her automatically back to sleep.

Then, a few months later, I ordered one. (Good thing I only rented mine, because I couldn’t ever quite figure out how to work it. The machine undoubtedly knew more than I did.)

Not every human mother is so clueless. But in many ways our capabilities lag well behind those of the busy ewes. While never completely predictable, other mammals boast far more of what scientists call “fixed action patterns”—innate and automatic mothering behaviors designed to get the job done.

After giving birth, a mother rat is pretty much on autopilot: she eats the placenta, cleans and retrieves and carries the pups, nurses and hovers over them, and engages in zestful anogenital licking. And that’s about all there is to the job.

The mother rabbit has perhaps the most vivid and specific maternal routine. Precisely one day before birth, she starts madly plucking the fur from her thighs, which she uses to line her nest. If scientists shave her body to stop her from doing this, her other maternal habits will be derailed and her babies will likely die.

It’s possible that human moms may have a touch of this “nesting instinct,” with questionnaire responses suggesting that pregnant women are more likely to experience “an uncontrollable urge to reorganize and cleanse” their homes as their due dates draw near. (“Organize hair elastics!” I vehemently vowed on one pregnancy to-do list.) Yet, divested of her Windex, a woman will still care for her child.

Indeed, scientists have long struggled to find a human version of the “fixed action pattern,” or any single behavior to which every Homo sapiens mother robotically defaults. One contender is “motherese,” the high-pitched, cutesy speech patterns that moms use when addressing babies, which is broadly documented from America to Japan, with even deaf mothers seeming instinctively to adapt sign language along similar lines. Researchers can generally tell when mothers are speaking, not just by the absurd things we say during scientific observation (“Let’s not eat the kitty cat,” in one study) but by the timbre of our voices. Some go so far as to claim that the ancient duet between mother and child is the basis for all human language, and maybe music, too.

Yet even motherese is not a species-wide given—at least, not in the way that thigh-plucking is for rabbits, or the maternal bleat is for sheep. In some cultures mothers rarely speak to their infants at all, and seldom even look at them. (In Papua New Guinea, for instance, a baby disappears into a kind of droopy backpack suspended from his mother’s forehead for most of the first two years of his life, and I’ve definitely heard worse ideas.) Singing to babies isn’t universal either: a study of American moms in neonatal intensive care units showed that 40 percent did not spontaneously serenade their tiny sweethearts.

Even that definitive mammalian behavior, nursing, varies wildly among our kind. While mother rats nurse like clockwork for twenty-one days, human moms may breastfeed for five years, or not at all. If it were so natural, so deeply ingrained and instinctive, why would we need a four-hundred-page brick of a bestselling manual on the “womanly art of breastfeeding”? (Naturally, I enlisted a lactation consultant.)

Among near-universal mothering behaviors, perhaps the most striking is called “left-handed cradling bias.” Something like 80 percent of right-handed women and, remarkably, almost as many left-handed women hold their babies automatically on the left. In most statues of the Virgin Mary, the baby Jesus is sitting on her left, and ordinary children often wind up in the same spot: though heavily right-handed, I cannot seem to manage to cradle a baby with my right arm. It just feels wrong. While this maternal tendency is most pronounced in the first three months, even today my school-aged kids still fight tooth and nail to be on my left side during story or movie time.

It turns out that left-leaning moms populate the animal kingdom. Researchers recently catalogued lefty preference across a braying array of mammal mothers, including Indian flying foxes and walruses, which like to keep their baby portside as they (respectively) hang upside down or float.

This global inclination probably has to do with the lopsided layout of the mammalian brain. Holding and observing a baby on the left helps transmit information to the mom’s right hemisphere, where her emotions are processed. It likewise allows the infant to view the more expressive left side of the maternal face. Researchers who thumbed through family photo albums recently found that “more depressed and less empathetic” mothers tended to hold their babies on the right. Italian scientist Gianluca Malatesta, an expert in this area, pointed out to me that the depression-prone Princess Diana was given to right-cradling. (Or maybe, being a princess who quite literally never lifts a finger renders one unprepared to schlep stuff, babies included.) Some fascinating work suggests that babies cradled on their mothers’ right sides grow up to have a diminished ability to read faces. Even little girls hold baby dolls on the left—although I wouldn’t know firsthand, since I never played with baby dolls myself.



But it’s also possible that in humans, at least, left-handed baby lugging isn’t a mom-only habit.

In a recent and rather adorable experiment, ninety-eight British kindergartners were given pillows to hold, which they did without favoring either arm. Then researchers painted the pillows with primitive faces. Suddenly many five-year-old girls and boys—none of them mothers, obviously—switched to cradling on the left. The lefty baby-snuggling bias isn’t so pronounced in adult men, but it’s still apparently present (although my own husband is a resolute right-cradler).

Which brings up the next challenge in defining the human maternal instinct. In most types of mammals, such as rats, males and females who are not themselves mothers will ignore babies or—worse—gobble them up. But humans are an alloparental species: super social, we have universal caregiving capacities, and babies occupy a special place in the hearts of all men and women, and in our neural circuitry as well.

So some of what we think of as the maternal instinct is common to the entire human race. A baby is one of the most arousing stimuli, regardless of a person’s biological sex or parental status. Our body temperature rises when we look at babies, let alone cuddle them. Our brains generally tend to process baby faces differently than they do adult faces, and additional brain regions are involved. In one 2012 study, childless Italian adults viewed pictures of unfamiliar human babies, adults, and animals while fMRI machines mapped the blood flow in their brains. Baby faces activated distinctive swaths of gray matter. This “species-specific response,” the researchers wrote, appears “to transcend the adult’s biological relationship to the baby.”

It transcends race and ethnicity as well: while adults tend to have varied neurological responses to people of different ethnicities, race is apparently irrelevant when it comes to baby faces, a comparison of Japanese and Italian subjects showed. The human brain goes gaga for them all.

It’s much the same story for infant cries. In a study of British neurosurgery patients—chosen because they conveniently (for the researchers, at least) already happened to have electrodes planted deep inside their brains—scientists played a tape recording of a sobbing infant. A deep-down area called the “periaqueductal gray” fired up within 49 thousandths of a second at the sound of the baby’s quavering wail. That’s about twice as quickly as the brain responds to similarly structured noises, such as the distress calls of cats.

Primal infant signals seem to prepare people to act, as well as to look and listen. Adults who’d just heard a baby’s whimper excelled, in one laboratory experiment, at fast-reflex games of Whac-A-Mole, compared to people who’d heard a more pleasant stimulus, like birds singing.

These studies and more suggest that all humans are hardwired to heed infants, to respond at least a little bit as a mother would even when they aren’t one. If a man or woman spies an abandoned baby bawling in the gutter, the vast majority will fish the poor creature out. The average Jane or Joe might not vow to shelter and feed the kid forever, but will at least attempt to find help, and certainly won’t treat the child as a tempting hors d’oeuvre. As bare-bones as this behavior sounds, it sets us apart from practically all other mammals.

But science also shows that, even among human beings, certain gifts are reserved for mothers alone.



A few months after our lamb vigil, my mom and I again visit a maternity ward, this time my younger sister’s, in a Pittsburgh hospital a plane ride away. I’ve left my own brood back in Connecticut, and, maternal instinct be damned, I’m enjoying the momcation: it’s been ages since I’ve cleared an airport without decanting bottles of breast milk for security line explosives tests, or disassembling my stroller like a marine during rifle inspection. Well rested, recently showered, and laden with shelter magazines, I give a little beauty-pageant wave to my hollow-eyed brother-in-law, the new father waiting for us near the baggage claim.

“I held a leg,” he says, and then keeps mum for the remainder of the long drive to the hospital. With deep satisfaction I note that he is suckling from a cup of Dunkin’ Donuts coffee, a classic parental beverage that he and my sister had previously disparaged as “brown water.” No more home-roasted espresso beans for you guys! I chortle to myself in the back seat. No more hot yoga! These unkind thoughts may be all too typical of what scientists would call a “multipara,” or mom of multiple children, observing the ordeal of a first-timer, or “primipara”—my poor sister.

After a tense hallway standoff with a hospital robot delivering lunch trays, I enter my sister’s recovery room and find her amid a jumble of Greek yogurt containers. My just-hatched nephew is out promenading with a nurse.

Only now that the baby is out of the room does my sister feel finally able to get out of bed. She’s vowed never to stand up while holding him, for fear of keeling over. “It’s the smell of his head,” she explains. “It’s like a drug. I feel like I’m going to pass out.”

She’s not crazy: babies not only smell especially distinct to moms, as those experiments with sheep perfume and fraudulent Baskin-Robbins containers have shown us, but they smell unaccountably delicious to us, too.

In another scent-based study, which involved whiffing cheese, spices, and babies’ T-shirts, mothers of two-day-old infants gave the baby aromas higher “hedonic ratings” than non-mothers did. To new moms, saggy-diapered wretches are as aromatic as lilac trees, or chocolate chip cookies fresh out of the oven.

This deliciousness, as we shall see, is the rub and the wrinkle and the hidden twist. It’s nature’s secret weapon. The second birth of motherhood is a kind of neural renaissance that overhauls what women find rewarding. There’s a paradigm shift in our experience of pleasure, a drug fiendish–like narrowing of desire. The hairless little life-form that nine months or so ago hacked into your immune system is all of a sudden your sun and stars, your new true north. It’s not just that you will gamely liquefy your bones and your fat stores to breastfeed it. Your entire field of vision now has a (teeny) focal point.

Perhaps most remarkably, these thrilling feelings of pleasure and enjoyment come quite hard on the heels of profound fear and suffering. The adored little dreamer in a brand-new mother’s arms has likely just put her through the worst hell of her life.



Though wracked by two days of intensely painful labor, my sister still had what’s called a “good birth.”

My first was… not so good.

Everyone else seemed so confident that nature would take its course. At my initial ultrasound appointment, the doctor—who was supposed to be checking for things like genetic abnormalities, and twins—instead felt compelled to comment on my “enormous carrying capacity.” Was he calling me chubby? Well, sort of. Upon interrogation, he explained his point that I was simply a big, sturdy girl built to handle the hard physical tasks of womanhood ahead, unlike certain poor slender waifs elsewhere in his practice. As my husband watched with large and frightened eyes, I managed to grit out a smile and refrain from decking the doctor.

I did indeed seem to have a certain genius for getting larger, but by the end of the third trimester nothing much else was happening. I felt like a time bomb, big and round and ticking, and hopelessly addicted to peanut butter–smeared apples.

Forty-one and then nearly forty-two weeks passed, and even though I’d now been pregnant for more than ten months as opposed to the falsely advertised nine, labor did not strike. Instead, on an appointed day—Super Bowl Sunday, as a matter of fact—I packed up my matching fuzzy slippers and robe and a lot of other random doodads and decamped to the hospital for induction.

That night I was dosed with a cervical softener, and the next morning with the birth stimulant Pitocin, and then still more Pitocin. The contractions started as ripples and quickly mounted to tidal waves. “Pit her,” a nurse said matter-of-factly. The waves reared higher. I had heard somewhere that visualization techniques are effective in labor and so, dutifully, I attempted to imagine myself as a surfer, carving my way through these terrible swells. When that didn’t work, I also tried the trick of fixating on a single object, but I had nothing symbolic to focus on, and so ended up staring at the red cap of a Coke bottle with all my earthly might.

My official goal of a painkiller-free birth was not guided by my parenting philosophy (I didn’t have one) nor by concern for the unborn baby—whom, after all, I’d never even met—but rather by my lifelong fear of blood and needles and, most of all in recent days, C-sections. I knew that unmedicated birth was one strategy to avoid the scalpel and the primal terror of being disemboweled, if only on the most temporary and medically routine basis.

Alas, these induced contractions were getting the better of me. After a long morning of muffled, and then somewhat less muffled, screams, a nurse strode in to check my progression: four centimeters.

Four centimeters! I thought. That’s not even half a name tag!

So maybe, after all, I wasn’t a big ox of a gal ready to gut my way through nature’s worst. I seemed to be failing at a task that I didn’t even understand. The epidural—hey there, big needle—was somewhat nightmarishly inserted. Then a sweet, if brief, peace came.

Paralyzed from the waist down, I was unable to parade the halls in my fashionable birthing attire, so my husband and I binge-watched TV shows instead. It was a stern gray winter day. The blinds were tightly closed.

“Don’t you guys want some sunlight in here?” a nurse asked in a disapproving tone.

Evening came. Nothing much appeared to be happening, but apparently something was, because at one point the doctor came in and said that I was now ten centimeters dilated and it was time to push.

The first push was a disaster. The baby’s heart rate, previously a peppy rat-a-tat on the monitor, decreased suddenly, like a stone ricocheting off the sides of a deep, deep well, each thud later than the last. The doctor rushed back in. But the heart rate steadied itself. So I pushed again—and again, and again.

It seemed like progress was being made. The birth canal’s stations of delivery range from −3 to +3, the last stop before daylight. A nurse reported that I had stormed from −3—through −2 to −1—all the way to zero. I had never been so happy to achieve zero. Zero was epic. Only three more stations to go!

But something was not quite right, it became clear perhaps twenty minutes later. Another check below deck, and yup—the previous nurse had measured incorrectly. I was stalled way back at −3. After several hours of me straining and huffing and puffing like the Big Bad Wolf himself, the baby hadn’t budged a millimeter.

“I don’t think you’re going to be able to push this baby out,” the new nurse said coolly, resting her chin on my quaking knee in the most nonchalant manner.

My husband, now frantic, took the opposite approach. “Come on!” he roared up the birth canal, urging a final charge of some valiant invisible cavalry.

How could I politely point out to these people that I was dying? I no longer cared enough to mention it. The once-vanquished pain came pouring back. My will, always formidable, ebbed away. A fever took hold and my temperature spiked. Everyone’s faces began to shimmer and ooze. I took a long, steep step into a valley full of stars.

An operating room. A blue tarp rose up before my eyes, swift and almost festive, like a just-pitched circus tent, mercifully blocking my view. The surgeons chitchatted away—of all the emergency C-sections they’d seen, mine was hardly the most dramatic. They even let me stay awake, which was really not ideal from my perspective. There was lots of tugging and yanking in my belly, and at one point it felt like somebody jumped on my rib cage. I gathered that I was getting scooped out, like an enormous party melon. But at least there was no more pain, as I gazed at the twinkling surgical lights above. “The baby’s out,” somebody said. A long, ominous silence followed, and then finally, a tentative cry.

There was meconium—fetal poop—in the amniotic fluid, an indicator that in labor the baby had been as panicked on the inside as I was on the outside, and might have inhaled some of the tarry black stuff. So the baby would need to go to the neonatal intensive care unit for at least twenty-four hours of observation.

I saw a baloney-colored blur, and then the creature was gone.



Dawn. Although still adrift on many drugs, I had a growing awareness of the aching wound on my abdomen. My flesh was a yellow-green color from blood loss, and my ankles had begun to swell grotesquely from all the IV fluids. I still couldn’t walk, but then again, I no longer wanted to. I didn’t want to call my mom or talk to Emily. I didn’t want to pencil in a newborn photo shoot or “make a game plan” with the lactation nurse who’d already popped in to say hi. I didn’t want to think about yesterday or tomorrow or about the baby at all. What I wanted was to go back to sleep.

After a while—a few minutes or maybe hours later, I’m really not sure—my shell-shocked husband finally spoke up from his station on the hospital room’s plastic-upholstered couch.

“Should we go see him?”

(We had, in fact, had a girl.)

I guessed so. I didn’t care much one way or the other, but I did worry what the nurses would think if I said no.

My IV bag and I, slumped in a wheelchair, rolled down the hall as my husband (for once) pushed. We passed a procession of triumphant baby-flaunting new mothers, some of them wearing matching slippers and robes, just as I had always imagined. So much for being a mom, I thought.

The NICU was a small room. Several desolate little creatures lay in clear plastic “isolettes”—a word new to me, and one of the loneliest in the English language. The nurse pointed us toward a container in a far corner. My husband steered me over, and I looked down.

She was sprawled out, wearing only a diaper, and zigzagged with many, many wires and tubes, including one poking up her nose to deliver oxygen. But I didn’t really see any of that.

I saw her. I saw her face. Her tiny mouth was bent in a frown. She had my husband’s round ears and my pointy eyebrows.

“She has eyelashes on the bottom!” I breathed in wonder. “She’s so cool.”

She was more than cool. She was the most exquisite, vivid, and arresting thing I’d ever seen in my life. It felt like my eyes were branded with the sight, the way they’d felt when I watched the World Trade Center collapse on live TV, or when, in eighth grade, I saw the face of my father as he lay in his coffin. But somehow this was a happy cataclysm.

With shaking legs I stood up from my wheelchair for the first time, ready to take my baby in my arms. She looked enormous, so much bigger than the others. Part of this was because she was full term and then some, and so she really was bigger. At 8 pounds, 11 ounces, though, she also seemed much larger than life.

Between my IV tube and her IV tube, holding her was no easy feat. I could manage it for only about a minute.

But I beheld her.



How can researchers re-create this primal epiphany in a laboratory? How can science prove that in that moment—or, more accurately, in ten months’ worth of moments, and a zillion subtle genetic and neurochemical changes that one by one paved the way for that moment—my mental goalposts were uprooted and dragged beyond the normal field of human affection, far enough that I was now playing a different game entirely?

Curiously enough, on the exalted subject of motherly love, studies of lowly lab rats often supply the best answers.

Remember, before having her first litter, a virginal rat doesn’t enjoy the presence of pesky rat babies in the slightest. Like my former self, a childless urbanite perhaps overly fond of a bottomless mimosa brunch, the pre-maternal rat will always choose eating snacks over hanging out with rat pups… and gluttonous rat maidens will happily nosh on the pups themselves, given half a chance.

This preference persists almost until the end of pregnancy. But just about three and a half hours before birth, something momentous happens inside the rat mom-to-be, and she starts preferring pups to food. (Likewise, while I felt out-of-the-blue clobbered by love upon meeting my daughter in the NICU, studies in humans suggest that my attitude toward babies likely began to subconsciously shift midway through pregnancy, as my brain chemistry gradually changed.)

How do we know that babies suddenly trump brunch?

In one early study, new rat moms were given the chance to press a bar to receive pups, which tumbled down a chute into a little cup. The moms hit the pup lever over and over, so frenetically that the end of the chute became clogged with “an accumulation of bodies”—a scene reminiscent of what happens at the bottom of playground slides, when human toddlers begin to pile up. Confronted with this spectacle, the human scientist decided that each mother rat would be allowed to keep only six pups in her cage, yet “this did not seem to slow down the determined behavior.” One particularly demented mom hit the pup lever 684 times during the three-hour experiment. The scientist assumed that she would eventually exhaust herself and quit. In the end, though, only the scientist wearied, writing in his journal article that he “got tired” of stuffing the chute with fresh specimens.

The new rat moms didn’t devour the pups once they were deposited in the cage. They just wanted the pleasure of the pups’ company. And “pleasure” is the word: the rat mom will even choose quality time with an infant over a straight-up hit of cocaine, having become—like my sister, nodding off in her hospital bed—a type of baby addict. She will brave an electric grid to reach pups, which a virgin wouldn’t risk even for the most lavish cornucopia. You can blind her, deafen her, muzzle her, amputate her nipples, disable her nose, even burn off certain bits of her brain. You can trap her babies in a glass bottle or try to stump her entirely by substituting newborn guinea pig impostors, or even little hunks of raw beef heart, for her pups—and, for better or for worse, scientists have done all of these things to rat moms. She won’t waver in her devotion.

Clearly we can’t study the habits of human moms by zapping them or ejecting human baby after human baby from a laboratory chute. But scientists have devised other clever ways of testing just how powerfully babies trigger us as mothers.

For instance, they’ve figured out how to peek into our skulls to see what’s up when we inhale the fumes of those “hedonic” little baby heads. In a 2013 smell-based experiment, thirty women sniffed at a mystery item—a newborn’s two-day-old pajamas—as scientists watched their brains react via an fMRI scanner. Only the mothers showed distinct activity in an area called the “thalamus,” which regulates sensory signals and alertness.

Baby faces, too, are extra-stimulating to moms. One 2014 experiment, titled “Here’s Looking at You, Kid,” pitted the neural responses of twenty-nine first-time moms against thirty-seven non-mothers as they viewed the (somewhat eerie) pictures of disembodied heads of babies and adults floating against a black background. While both groups of women seemed to find the baby mug shots more stimulating than the adults’ faces, the moms ogled the babies for measurably longer.

Perhaps most important, infant emotions move mothers more profoundly. Our pupils dilate rapidly when viewing distressed babies, and we are slower than others to look away. Our scalps register different electrical readings at the sound of baby screams.

Using a technique called “near-infrared spectroscopy,” Japanese scientists tracked how the oxygen levels of moms’ brains changed as they viewed emotional baby pictures—of happy babies, who had been playing with attractive toys; of enraged babies, from whom said toys were taken; and of fearful babies, who were being eyeballed by a strange male. The moms showed activation in a different area of the prefrontal cortex than women who had never been pregnant.

For non-moms, male and female, laughing babies are more stimulating than crying babies—which seems sensible enough. For mothers, though, our fMRI readings suggest crying initiates a more powerful cascade in our amygdalae—and we may even find cries strangely rewarding. This neural switcheroo likely helps explain why moms persist longer than others when experimentally tasked with soothing a blubbering infant mannequin, even when the doll has been programmed to be inconsolable (as so often seems to be the case in real life). Other people may avoid despondent children, but moms seem propelled to approach—and research suggests that we are especially vulnerable to cries of pain, as opposed to those of hunger.

All this underscores something already clear to veteran moms. Being a mom isn’t as simple as riding high on baby fumes and vibing off their button noses. Just because we have a new source of jollies doesn’t mean mom life is suddenly a picnic with sippy cups. As usual, pain accompanies pleasure.

Motherhood, as many of us well know, is often an intensely miserable business. Having been internally rejiggered to find babies immensely rewarding, we are also made intimately aware of all their cues, and rebuilt to perceive and read and interpret their states, which involve grocery store tantrums and night terrors at least as much as story time smiles and good-night kisses. This compulsive interest and monomaniacal focus, this constant obsession that first opened its gray eyes inside me that morning in the NICU, is essential to our transformation.

“Sensitization” is science’s term for our experience. It’s almost as though our nerves extend out of our bodies. I think sensitization explains why mothers have a hard time watching movies or even TV commercials involving suffering children. We feel it too deeply.

It’s a little depressing to think of oneself as uniquely attuned to tears, but this perhaps explains why bawling babies on planes make me feel like I’m being boiled alive, a peeled tomato rolling across jagged pavement. That’s maternal sensitivity for you. Of course, other mammal moms have it so much worse: deer hunters know that to attract does, you play the recorded bleats of fawns.



And yet while all babies, including the screamer in seat 3F, hold some sway over mothers, a human mom’s own infant rules supreme. Rat moms are equally attracted to all rat babies, since, living in private underground nests, they are unlikely to stumble on unrelated young and waste their precious milk and attention on them. (Besides, a mom rat can have more than a dozen babies at a pop, so maybe it pays not to play favorites.)

Sheep, on the other hand, typically give birth to just one or two little ones in the middle of a mob—and, as we’ve seen, are evolved to think that only their own offspring are the bee’s knees.

Human moms fall somewhere in the middle. Like rats, we are extra-attuned to all babies. But our own child is also a special little lamb. A human mom’s brain responds most intensely to her particular youngster, and these findings seem to hold across cultures: from Cameroon to South Korea, we are all more infatuated with our own infant than the rest.

“We don’t really need neuroimaging to tell us this, but it does,” says Linda Mayes, head of Yale University’s Child Study Center.

Even if our one-and-only is draped in the exact same gray cloth as every other kid in the experiment, our brains react faster just for him, and additional reward areas catch fire at the sight. Looking back at my own three babies’ early pictures, I can now acknowledge that newborns look a lot alike, especially for the first few weeks. Stripped of their fetching little outfits, almost all bear a certain regrettable resemblance to an uncooked Perdue chicken, plucked and ready for trussing. But in the heat of the new-mom moment, your own baby appears wildly distinct, a face full of unique character and panache and promise and fragile beauty.

She has eyelashes on the bottom!

Moms’ minds process our own children uniquely, too. It’s not only their scents that we home in on. Within a day of birth, we can pick them out visually from a lineup of seemingly identical angry, red-faced neonatal burritos. Studies suggest that we can recognize them simply by stroking the silken backs of their hands. Even their particular diapers smell dreamy to us—or at least, they don’t smell terrible, according to a 2006 diaper-delving study rather bluntly titled “My Baby Doesn’t Smell as Bad as Yours.” (I would argue that my babies’ poop doesn’t smell like poop at all—more like carob.)

A woman’s one particular munchkin amps up activity in parts of her brain involved with reward, emotion, empathy, social cognition, motor control, and other functions—practically the whole enchilada. Our heart rates accelerate for our own five-month-old’s hollering, while they slow down below normal for an unknown five-month-old’s, even if we aren’t told which cry is which.

In fact, within forty-eight hours of birth, a new mom recognizes her own baby’s cry so well that she would wake only for that sound, amid the strident screams of other same-aged babies in the hospital. (This finding comes not from some highly unethical experimental setup, but from real-life investigations of the midcentury multi-bed maternity wards into which our mothers and grandmothers were shoehorned for lengthy stays.)

In those first endless hospital days, my brand-new daughter’s cry was so piercing, like the screech of a peregrine falcon, or possibly a pterodactyl. Every time she screamed, I felt like I was being zapped with a cattle prod. I screamed a bit myself. “She’s spitting up!” I would holler, in a tone normally reserved for announcing an alien invasion.

She was out of the NICU after twenty-four hours, which was wonderful except now my husband and I had to figure out how to take care of her. Hunkered down in our hospital room, we held her like a swaddled grenade. We needed help with absolutely everything: diapering, burping, and especially breastfeeding.

But I would stop at nothing to learn how to do these things. I soon became the terror of the nurse’s station, roving half-naked and (despite my wounds) quite nimbly through the halls at all hours in search of assistance.

Because all of a sudden my new baby was the most wonderful thing in the world, and exquisitely sensitive as I now was to all babies’ emotions but most of all hers, I was extremely motivated to take action to protect and help her however I could.

These three things—infant-centric pleasure, heightened sensitivity to baby cues, and bullheaded motivation—make up the heart of the new mother’s instinctive awakening.

Maybe I would never know when bedtime ought to be, or which model of pacifier to deploy, or what on earth to do at any given moment. Maybe my newly sensitized sister, a half-dazzled hostage in her hospital bed, wouldn’t figure it out either. Maybe none of us ever truly will.

But we will want to know, in a way that an aunt or babysitter or friendly neighbor won’t, even though they’ll aid a distressed foundling. Motherhood isn’t about knowledge. It’s about desiring to do anything at all for your child, at every given moment, and to press on to the ends of the earth until something works. Moms are enthralled, in all senses of the word.

Roughly 90 percent of new mothers report being “in love” with their new babies, and neuroscience backs us up. Our brains burn for our special cupcakes in patterns that echo those activated by our lovers.

Except that this common analogy is backward, and the mimicry runs the other way. In our species’ natural history, maternal love long predates candlelit dinners and likely explains their existence. Mother love is the planet’s original romance.



In Pittsburgh, my sister is at last discharged from the hospital, kid in tow, after the usual rigmarole of circumcision appointments and a blur of paperwork. The latest and greatest in Diaper Genies waits on her front doorstep, alongside a basket of blue flowers.

We order her favorite pumpkin curry for lunch, but she won’t eat it because the spice might pollute her breast milk and give the baby gas, and she certainly won’t touch the celebratory champagne, so Mom and I pick up the slack.

We discuss in detail the baby’s cherubic thighs, the length of his fingers.

“Is he still breathing?” she asks every few minutes.

All of this is perfectly normal. Freshly fledged moms are explicitly thinking about their babies, on average, about fourteen hours every day. Scientists think baby mania might help explain the evolutionary basis of obsessive-compulsive disorder—and indeed, clinical-grade OCD symptoms manifest in about 11 percent of new mothers, compared to just 2 percent of the general population.

My sister used to listen to so much NPR that she joked that the baby would identify Ira Glass as his real dad. But now the house is as silent as a mausoleum, so that the little kumquat’s every fart and warble reverberates. My sister, the elite and fearless athlete, is scared to carry eight pounds up the stairs. Her phone is off, her voice mail full, and, for the moment at least, she won’t be returning any calls.

The fact is, my sister may never really come home.

I’m pretty sure I never did. And the latest brain scans support this hunch. Mom brains don’t just act different. They are structurally unlike other people’s brains as well. A Leiden University–led lab recently discovered stark differences and gray matter reductions in the brains of first-time moms versus the brains of childless women. Even more striking, the new moms’ brains looked much different from their own old brains, revisited through scans taken before they got pregnant. These gray matter losses may total up to 7 percent in some mothers, another study found. Change of this magnitude is practically unheard of in mature humans, with the possible exception being survivors of traumatic brain injuries.

The Leiden lab even cooked up an algorithm that identifies mothers based on brain anatomy alone, with near-perfect accuracy. The maternal mind, it seems, is distinct to the point that it’s actually diagnosable.

These mind-bending changes last for at least two years, and maybe for life. “Are you… European?” one nurse carefully asked during one of my subsequent maternity ward stays, observing my scantily clad condition as I plowed about my room.

In fact, I had spent most of my life as a prudish New Englander.

But now I was somebody else.

The term “maternal instinct” may undersell the extent of this invisible neurological revolution. An instinct sounds like one arrow among many, instead of the whole quiver. Robert Bridges of Tufts University prefers to describe a maternal “unmasking,” the abrupt reveal of a hidden potential or latent identity that was lurking inside you all along.

I like his term a lot, both because it gives the grunt work of new motherhood the glamorous air of a costume ball, and because it implies that our maternal self is a legitimate entity, not some mushy-gushy, frizzy-haired pretender to the throne.

It’s a little sad to part ways with your old identity. Every rebirth is also a goodbye.

But my new self and the organism formerly known as my little sister certainly have a lot to talk about.
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