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			Praise for Being a Dog

			A Science Friday, Forbes, and Library Journal Best Science Book of the Year

			“An incredible journey into the olfactory world of man’s best friend.”

			—O, The Oprah Magazine

			“Spellbinding . . . This book will stay with you long after you’ve finished it.”

		—Forbes, “The 10 Best Popular Science Books of 2016”
	
		“Becoming more doglike, not surprisingly, can make anyone’s life a little more vivid.”

		—The Boston Globe
	
		“Fascinating . . . Horowitz combines the expertise of a scientist with an easy, lively writing style.”

		—The New York Times Book Review
	
		“Be prepared for a surprise. This engrossing book takes on not just canine noses, but what we can do with our own—with a little experience and a good guide. . . . Horowitz is a skilled investigative reporter who takes readers into unfamiliar worlds, shares her experiences there, asks probing questions, and makes those worlds come alive.”

			—Kirkus Reviews

			“Both dog lovers and pop-science readers will want to stick their noses in this book, and they may find themselves using their noses, like Horowitz and dogs everywhere, to experience the world more vividly.”

			—Publishers Weekly

			“I have fresh appreciation for [my dog’s] sniffing behavior.”

			—The New York Times

			“A delight for dog lovers and anyone who enjoys the smell of breakfast, crayons, rich earth, fresh-baked cookies, and yes, even dogs. . . . Being a Dog is one great book to sniff out.”	—Wisconsin Daily Citizen

			“I’m not entirely certain whether Alexandra Horowitz’s Being a Dog  has made me want to buy a dog or morph into one—but I do know that it was magical. Horowitz has crafted an utterly engrossing, witty, finely observed narrative that will make you look at the power of the nose in a wholly new way.”

			—Maria Konnikova, author of The Confidence Game and Mastermind: How to Think Like Sherlock Holmes
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for my Dad



1: Nose of a Dog

Finnegan’s is ebony-black, moist, and dappled, two cavernous bass clefs at its front. Upton’s is cleft with a visible valley, the whole thing guarded by short whiskers standing at attention.

These are my dogs, and these are my dogs’ noses.

Before I became a research scientist studying dog cognition, I didn’t think much about the dog nose. It may have been frowned at when poking impolitely at the privates of visitors to my home, or dabbed with peanut butter to encourage the swallowing of a pill. Even then, though, little regard was given to the nose itself—to its form, to its movement, to the impossibly convoluted and complex vault it opens into.

This oversight isn’t restricted to dog noses. We rarely study the nose on each other’s face. At the nose prominently displayed—indeed, jutting out, leading the way for the rest of the body. Without looking, try to describe your partner’s nose, or your mother’s. If it’s not beakish or buttony, well, it’s just a nose. Two nostrils dangling from a squashed, fleshy tetrahedron.

I gaze at my son’s nose, but mostly at its surface—where the freckles have begun to assemble on his fair skin. But the snout of the dog gets my full attention. Now I look at dogs nose-first. For I am besotted with dogs, and to know a dog is to be interested in what it’s like to be a dog. And that all begins with the nose.
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What the dog sees and knows comes through his nose, and the information that every dog—the tracking dog, of course, but also the dog lying next to you, snoring, on the couch—has about the world based on smell is unthinkably rich. It is rich in a way we humans once knew about, once acted on, but have since neglected.

By smelling, tapping into this sensory resource that we have but that we largely ignore, the dog has become an informant. Working dogs, trained to tell us what they naturally know, detect the presence of illegal substances and unwanted pests. But the dog also knows about the upcoming weather, the way afternoon smells, and whether you are sick or upset. Every inhaled gulp of air is full of information. It holds the odors of people who have recently passed by, leaving olfactory trails in their wake. It catches pollens and plant notes carried on the breeze. Each noseful captures the traces of animals who have walked, run, cowered, eaten, or died nearby. It traps the electric charge and round humid molecules from distant rainstorms.

This book is an exploration of what the dog’s nose knows as has never been done before. What does your dog smell on you, on the ground, or with his nose deep in the fur of another dog? What does he know about you—that you might not know yourself? What is it like to smell the world with that amazing nose leading the dog through his days?

To find out, I tracked the tracking dogs. Over the last years I have watched detection dogs grow up, be trained, and find their quarry, be it drugs, food, or people. With my Dog Cognition Lab at Barnard College, I have researched the pet dog’s experience of himself, other dogs, and the smells of the human world in which he lives. I have spoken to scientists who study and model the dog nose, and to trainers and handlers who follow it. It is an examination of all aspects of the dog’s olfactory world, and the magnificent organ that leads to it.

But it is also an exploration of the noses on our faces. We have untrained ourselves, we humans—unlearned how to smell, over millennia. We are out of the habit of smelling. Why, you may not even have smelled this book yet, though it is but inches from your face. I find people who are smelling, and practice their methods.

Having myself committed a lifetime of not smelling, I let my dogs’ behavior counsel me: I have ventured to be a little more like a dog myself. In my book Inside of a Dog I began an imaginative leap into what it might be like to be a dog—and here I leap with four feet. I try to take my nose to the places the dog nose goes. And I sniff.

I begin this process by learning more about our own sense of smell. And then I train my nose to better conjure what it might be like to have the mind and nose of a dog.

•  •  •

My inspiration and guides are our family’s own dogs, Finnegan and Upton. Both are highly charismatic mutts. My husband and I met Finnegan’s nose through the bars of a crate at a shelter that imports unwanted dogs from the South. He was four months old, had had ringworm and parvovirus, and, though recovering, was skinny and a bit sickly. I should say that I don’t go to shelters much, because when I do, I inevitably walk out with a new animal. When I first saw him, in that crate at eye level, he wagged mightily, accepted a finger poked through the bars for licking, poked his nose through reciprocally, and then, as we moved on, sat down patiently. I looked back at him often: he was sitting and . . . waiting. We took him out of the crate to meet him, and he moved between my husband and me, looking at each of us in the face. Weary, he leaned against me. That was that. We took him home.

Finn is now eight years older. He still has the look of that puppy who leaned. While his coat is a glossy black, as though we polish him daily, it is his way of looking that most captures him. One gets the feeling that he is always aware of what is happening. His eyes penetrate us. They follow us, they check with us when another animal is misbehaving, they look to us dolefully when we head out the door. Ears back, eyes full, he is hard to leave. He does not look simply with his eyes: his nose examines us. When we return home, he sniffs us, as close as we will let him, in an exploration of where we’ve gone, what we’ve eaten, whom we’ve touched or pet. Never have I returned home, having met a dog on the street, and escaped Finn’s examination.

I tend to think of Finn as a “professional dog.” He is eminently civilized: without our explicitly teaching him, he fell into line with what we expect from a dog in the house. He swallowed the little culture of our family whole. Upton, by contrast, whom we met three years into his life, is feral by comparison. He had been relinquished to the shelter from which he was initially adopted three years prior. We’ve seen his first photos: a small-bodied hound, ears too large for his head. Nose a blur. Well, his head and body grew up: he’s a large, brindle, hound mix, with full eyes and a corkscrew tail. Whiskers punctuate his snout; his jowls droop. He is a dog’s dog, incurably friendly with any dog, and has a gangly, goofy run. There is no photo of Upton in which he looks streamlined, athletic, or svelte. In running, his jowls flap, he tilts, his ears go akimbo. He is generously silly. Alas, he was also not a city dog before we knew him, and he is easily startled by every and any sound—car door, garbage truck, garage door opening, street sign shaking in the wind, jackhammer, a bag flapping in a tree, a person suddenly appearing from around the corner . . . you name it. For this reason, while I have followed both of their noses to whatever sundry and sordid spots they’re smelling, it is only Finn who I bring out to do new investigative smelling work. He could half write this book himself.
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Take a breath (through the nose, please). We are going on a journey through scents and smelling, with a tour through the improbable science about the olfactory abilities of the dog—and the abilities of our own noses, waiting for us to discover them. By following the dog’s lead, we can learn from him about what we are missing—some of which is beyond our ability to sense, and some of which we simply need a guide to see. The world abounds with aromas, but we are spectacle-less. The dog can serve as our spectacles.

In so doing, we may also see how to return to that perhaps more primal, so-called animal state of knowledge about ourselves and the world that we have forgotten in a culture wrought of technology and lab tests. To follow animals is to become more attuned to our own existence. To follow dogs is to begin to apprehend the experience of our silent, loyal partners through our days.



2: Smeller

The smell of that buttered toast simply talked to Toad, and with no uncertain voice; talked of warm kitchens, of breakfasts on bright frosty mornings, of cosy parlour firesides on winter evenings, when one’s ramble was over and slippered feet were propped on the fender; of the purring of contented cats, and the twitter of sleepy canaries.

—Kenneth Grahame, The Wind in the Willows

In my home, the library is rife with reminders of how little we might understand what an animal smells. Not my library—my six-year-old son’s. Some of the most fabulous writers for children were highly attuned to smell. Roald Dahl’s child-smelling monster and sweet-smelling chocolate palaces are matched by the animal protagonists from William Steig’s imagination. His character Dominic, a nomadic, adventurous, and canine soul who leaves his barnyard-animal friends to explore the world, gives them an apt good-bye: “I embrace you all and sniff you with love.” Dominic’s “all-knowing” nose directs him in his travels. He sniffs out an evil fox—whom he “would have recognized [by] smell merely by sniffing something he had touched only lightly a year earlier.” He smells out tea, sugar, and milk for a snack. His nose discovers a sick pig, a witch-alligator, the residents of an unknown town. “Dominic always noticed smells first,” Steig wrote. All of the animal residents of Kenneth Grahame’s Willows notice the “warm, rich, and varied smells—that twined and twisted and wreathed themselves at last into one complete, voluptuous, perfect smell that seemed like the very soul of Nature taking form and appearing to her children.”

Even that is not the half of it.

I live with two quadrupedal reminders of the keenness of the dog nose in my house. We are agog when they find minute particles of food that long ago skittered off a young child’s plate. But clearly this is not the extent of their olfactory acuity; it is only the extent of my daily awareness of it.

Scientific measures of the sensitivity of the dog nose are limited more by the capacity of measuring devices—and dogs’ interest in submitting to them—than by their noses. Both pet dogs and tracking dogs have been put through their paces in a variety of threshold detection tasks that ask how diluted an odorant can be before a dog stops noticing that it’s there. Pick out a canister with the smell of banana, amyl acetate, from a series of non-banana-smelling canisters, for instance. Dogs keep finding the banana until it is diluted to 1–2 parts per trillion: a couple drops of amyl acetate, one trillion drops of water. Early research with one very cooperative fox terrier concluded that she could essentially detect one milligram of butyric acid—think smelly socks—among 100 million cubic meters of air. You’ll notice your spouse’s smelly socks the moment after they are removed in the bedroom: that’s around forty cubic meters of very socky-smelling air. The dog knows if someone’s removed his socks in a room bigger than the gargantuan vehicle assembly building at NASA’s Kennedy Space Center in Florida, made to put the space shuttles together. Any dog in the nearly four million cubic meters of Space Center would be alert to sweaty astronauts.

Explosives-detection dogs smell as little as a picogram—a trillionth of a gram—of TNT or other explosive. What might it be like to notice a picogram of an odor? Since explosives dogs come to have very fond associations with their search odors, let’s think of an aroma pleasing to our noses: cinnamon rolls cooking in a home kitchen. The average cinnamon roll has about a gram of cinnamon in it. Sure, the human nose is on it, from the moment we open the door of the house. Now imagine the smell of one trillion cinnamon rolls. That’s what the dog coming in with us smells when we enter.

The sensitivity of the dog’s nose can also be gauged by simply looking at his behavior. Hunting and tracking dogs naturally follow scent trails of prey or people who have passed before—in some cases, several days before, over difficult terrain. Watch video of a Discovery channel show’s host trying to outwit a bloodhound by crossing a river, spraying himself with deodorant, laying down sausages as a diversion, then doubling back and going a different way. Then watch the dog follow the path he had run, crossing the river, noticing (but forsaking) the sausages, and then doubling back and easily catching himself a TV personality.

Encountering a trail in its middle, a tracking dog needs to sniff only five footprints—laid in less than two seconds—to tell which way the person who made those prints was going. Each footprint holds a certain amount of that person’s odor, and as the intensity increases between step one and five, the dog has his answer. Run other people over the same path, intersect with other trails; the dog can still find his man.

Dogs are so good at finding their man that in the Netherlands, Germany, Poland, and a handful of other countries, courts have sanctioned evidence from dogs presented with scent-identification lineups. The human-scent lineup is not what it sounds like: a dog sniffing his way down a line of suspects and innocent people (called fillers), stopping at each, sniffing, and assessing.I Instead, the dog sniffs his way down an array of metal bars that have been handled by the suspect and the fillers. Dogs pick out the smell that matches an odor from a crime scene—thus picking out the criminal.

•  •  •

Your own dog, beside you right now, performs surprising and sometimes alarming feats of olfactory perception every day. Many of these behaviors are familiar to us; what is not familiar is the smell behind it.

As a first step toward discovering the acuity of the dog’s nose, then, let us look at what a dog can and does smell in the course of an ordinary day. Our dogs exist in parallel with us, at our feet and by our sides, living in lockstep. Though we look them in the eyes and see how they look—gazing at us, peering off toward a distant barker—most of their behavior is about their noses, smelling the world.

NICE TO SNIFF YOU

Left to their own devices, most dogs will not pursue the dissipating trail of a stranger, or sniff metal bars one after the other. Dogs like sniffing other dogs. People like looking at people—and left in a room by themselves will look at images, static or moving, of people. Dog pinups are not popular among the dogs I know, but were I able to bottle the odor of the lean black-and-white pup down the street, it might make for a good diversion when our dogs are alone and bored.

Every owner has surely observed this. But do not think that the mutual sniff is meaningless, a mere sneeze. When one dog sneezes, his companion does not. But when two dogs meet, they sniff—and let themselves be sniffed—as a real communication. There is likely a pleasure in sniffing other dogs, but what we cannot see is the information gleaned. There is a measured flow to their smelling: both sniff each other at once or take turns politely, burrowing noses into fur. The fur bears odors from skin glands located in sniffable locations. And these odors are the key: they hold news of the dog from which they effuse.

Watching male and female dogs sniff one another, researchers found that males like to go for what they call “the tail area” (read: rump) first. Skin glands circle the anus, secreting odor. At either side of the anus—at “four and eight o’clock,” one writer helpfully guides the clock-readers among us—are anal sacs producing a strong odor of dog. More specifically, they seem to convey stressed dog. When a dog is anxious, the sacs produce a skunky smell. Secretions from the sacs also serve as a topping to every poo. For this reason, some scientists consider this odor likely to be the dog’s “signature” odor—his identification tag, written for smellers. Forty years ago, Dr. George Preti of the Monell Chemical Senses Center and his colleagues squeezed out the contents of some (semi) cooperative beagles’ anal sacs. “I was a pioneer!” he told me. “With no followers.” What they found after examining the constituents was that, though the smell might seem similar—and noxious—to most human noses, the samples varied greatly: enough to be a marker of each individual. Because dog researchers will do just about anything (apparently) in search of knowledge about their subjects, we now know that, even for humans, there are noticeable differences between individuals’ secretions—ranging from a “somewhat neutral or slightly pleasant, doglike odor” on the one hand to a “sharp acrid” odor on the other. Thank you, scientists, for sniffing that.

Canids have distinct tail glands as well, at the base of the tail. You can locate them by either watching a male sniff a new dog or by looking for an oily patch of hair where the tail meets the back—so oiled from glandular secretions. In the fox, this supracaudal gland produces odors notable even to our noses: a hint of violet in the red fox, muskiness in the gray fox. Insofar as these glands reflect differences in the levels of sex hormone, part of what those male dogs are keen on finding out about a new dog is who she is, sure, but also whether she is ready to mate.

Female dogs more often sniff faces first. Wolves, too, are especially keen on studying the smell of each other’s head and muzzle. You may have a dog who noses into your ears or pokes around your nose and eyes. He is treating you like a proper dog: there are plenty of apocrine and sebaceous glands and secretions in dogs’ ears, and eccrine glands on their noses. Perhaps this examination is less about mating and more about determining health and diet. Saliva smells wherever saliva gets, which in dogs is plentifully spread around the face and snout.

If you get close enough, you will smell the unique odor of your dog. What your dog smells like to you is probably due to the secretions of the apocrine glands, which are over his entire body. There is also an individual smell on the bottom of his foot pads. If you have not ever sniffed your dog’s feet, for goodness’ sake, now’s that time. (You can be sure your dog knows the smell of your feet.) On dogs, glands grace the pads themselves and hide between the toes. They emit an odor distinctive enough—to other dogs, at any rate—that it might explain one of the all-time most puzzling dog behaviors: scratching the ground after peeing or pooing. I’ve known dogs who in moments of great excitement of any sort—a fine-smelling dog passes by; they have just finished a rousing, frenetic run—furiously scratch long, deep rivulets in the ground, as though rendering an exclamation point on the scene. If every scratch releases drops of odor, then this behavior probably serves as a signpost to lead other dogs to where they might find the mother lode of smells: the excreta or urine the scratcher left behind.

A sniff of another dog reveals who he is, but also information that only the more undignified gaze would catch as it falls. Dogs do not glance under the belly to see if the new dog is male or female. They smell male or female. Moreover, they may smell ready to mate, of being recently ill, or of having recently eaten. They smell their age: age is but a metabolic process, chemistry. And chemistry smells. Dogs smell of having had a bath or not having had one; they smell of having recently peed or very much having to pee. They smell of themselves, their status, and, likely, whether they are scared or happy or anxious.

MESSAGES LEFT BEHIND

Even without an actual dog to nose on her walk, your dog is not bereft. Happily, dogs have left behind an embarrassment of scented calling cards. Every footstep on a porous surface leaves odor; the clump of fur an owner has brushed off has oils and secretions from hair follicles. We carry home with us the smells of dogs whose owners we have visited; of melancholy dogs leashed outside stores who have let us tickle their ears; of indiscriminately friendly puppies met on the sidewalk who tumbled, slobbered, and dribbled all over us.

And then there is the pee. Anyone who has spent hours on hours on grassy knolls or lawns popular with dogs has witnessed the tragic Person Mark. A dog owner, letting down her guard, perhaps feeling a little weary, sits on the grass as dogs gambol about. Suddenly, without warning, a single dog tears away from the games, approaches the person’s side or back, raises a leg and . . . urinates.

The person has been “marked.” Should she stay seated, it would not be long before she would be counter-marked by another dog. She does not stay seated. She rises and people commiserate and scold the dogs between laughs. But the dogs do not see this as bad behavior, of course. This behavior has long standing. Dogs do it, bees do it, even hippopotami do it.

Scent-marking is the leaving of urine or other bodily secretions on a stone, stump, bush, or other protruding feature of the landscape: fire hydrants on city streets, tractor wheels in farming climes. The marked item becomes a scent post: an olfactory flag holding information about the marker, ready for the sniffing.

Classically, scent-marking is thought to be territorial. Classically, it has been—in most animals. And the means and placement are wonderfully more complicated than human flag-leaving. Muskrats leave an oily scent on a blade of grass; beavers leave a distinctive yellowish oil, castoreum, right on top of a pile of pond muck that they’ve gathered on the shore. Otters do them one better, making a whole scent-region by the water’s edge by rolling downhill and defecating to top it off. Snowshoe hares even each-other mark: when courting, one leaps over the other, balletically, while spraying his partner. Dik-diks paw a communal dung heap, then scent-mark their path with their footprints; spotted hyenas leave anal-gland scents and scents from between their toes and use communal latrines at the edge of their hyena town. A cat “bunts” a post with his face, spreading odor from glands on his chin and cheeks. Both the hippopotamus and rhinoceros deliver a forceful urine mark; the rhino projectile-pees into a bush he’s just torn to pieces with his horn, for good measure. The badger “bum-presses” a scent on the ground; the mongoose and female bush dog have been known to do handstands to spread their urine or anal-gland scents.

When scent posts are at the edge of social animals’ territories—areas often patrolled and defended—it seems apt to call them territorial. By fencing your property, you are indicating that anyone who steps over the fence is trespassing. No other signage needed. But many posts are not left on an animal’s territory at all: they are left as one walks a new area, or in a shared social space. Marks on what are called runways, or shared paths or trails, are not about claiming the path. In these cases the mark is probably conveying social information about who left it and the kind of animal he is.

After that first marking, some species counter-mark: peeing or rubbing over the mark another animal has left. While eau de spotted hyena might carry well on the breeze, most animals will bother to go right up to the fence-mark and examine it closely first. Any counter-marks may be seen as a challenge to the territory-holder, or a kind of response to the social-information leaver: Here I am, too. We know that counter-marking is not simply territorial, because it is not regularly followed by territorial challenges or relinquishments. It is also socially competitive: among house mice, the top-marking counter-marker is often the most popular house mouse.

So what about with dogs? Both wild and domestic dogs conspicuously mark and counter-mark objects. This is typically achieved through a sometimes gymnastic “raised leg display” (what scientists, in a fit of unneeded acronymizing, call the RLD), balancing on three legs while raising the fourth high. Done by both males and females, the RLD allows for a directional flow of urine, aimed to land (whether it does or not) on a vertical or semivertical object. Note that marking is not just peeing willy-nilly: urine-marking is the leaving of just a spray here or a mist there.II

Here’s a surprise: in contrast to these other marking animals, domestic dogs do not mark territorially. Yes, you read that right. Dogs are not “marking their territory.” How do we know this? Simply by looking at where dogs do—and do not—pee. Owned dogs do not mark the periphery of their homes. The apartment-living dog does not pee along the walls and threshold. (Does yours? That’s another topic . . . ) When living in fenced suburban yards, dogs do not assiduously line the border of the property with pee. Research in India on the massive free-ranging dog population there—stray dogs who actually might have home territories at risk of being wandered into by others—found that they, too, rarely mark on the boundary of a territory. Dogs walked along shared paths and parks could not verily consider these areas their “territories,” given the occasionalness of their occupying them—and indeed they show no accompanying behaviors that would indicate that dogs feel that a path is “theirs.”

Instead, dogs are great runway markers. Consider where your dog pees: on the lamppost along a shared path, the one tiny bush along the country road, the garbage pail at a driveway’s end that wasn’t there yesterday. Notably, they spend a lot of time sniffing all the possible marking sites, but they do not counter-mark all of them. A sniff may be followed by a quick look around, a scratching at the ground, or even a chattering of the teeth—part of smelling the hormones in the urine.

So what are dogs saying to each other as they load a fireplug with layers of pee? Most likely, it is social information being left. Calling it pee-mail is not far off. They are telling each other who they are, and, intentionally or not, revealing a host of other information: their sex, whether they are a female in estrus, what they ate, how they’re feeling, their health. The few studies asking how and when dogs mark found that non-neutered male dogs marked more, counter-marked more, and teeth-chattered more than their neutered brothers or than females. But all mark and counter-mark (although some “adjacent” mark, wildly missing the target, intentionally or not). Simply the amount of time that dogs, left to their own devices, spend sniffing indicates that the mark has reams of information.

But the dog scent-mark is the perfect graffiti: you must have a secret nose key to unlock its specific message. Thus far, human researchers have failed to decode the mark. Part of the reason for this is that we are not asking the dogs: while few animals answer questions about a behavior in easy-to-parse sentences, often what he does after the behavior serves as an answer. If a firefly flashes his light three times and a dozen female fireflies come hurtling toward him to mate, we get a pretty good idea what “three flashes” roughly means.

This is the reason that I applied to the NYC Parks Department to do research in their parks. While it would cost nothing, disturb no habitat or organism, and be unobtrusive, the proposal was, well, unusual. I proposed to put a “pee post” in one of their parks, Riverside Park, and watch what happened. How many dogs would sniff a post that’s been peed on? How often do they over-mark? How high and accurate are they in their aim? Do they come back to see their own handiwork? And what do they do after sniffing and peeing?

Six weeks later I learned that my proposal had been accepted. On a London plane tree I mounted and secured a camouflaged motion-activated camera. I aimed it toward a short post—about the size of a standard metal fencepost—which was conspicuously placed by a popular dog-walking path.

For a week at a time the post brought curious noses, and the camera witnessed it all. What it captured was dogs taking in the information in marks—and leaving marks for others—but rarely following through. Dogs who sniffed marks along the path often then looked back and forth on the trail for the mark-leaver. When the other dog was still nearby, they showed signs of wanting to pursue him. But, as a species whose walking route is usually determined by a person, not by themselves, they were usually prevented from pursuing the good-smelling dog by a leash. Counter-marking was surprisingly rare: sniffings outpaced markings. When a dog marked, it seemed to take the place of actual interaction: If I can’t sniff you, I’ll leave my card for you here. But even off-leash dogs never returned to see if their messages had been scribbled over. As for what the dogs read in the bulletin board of marks that quickly dotted the post, that remains a mystery. Without a territory to guard, they still post tiny, odorous flags. But they never check who is saluting.


ROLLING IN IT

As a scent-mark gets the animal’s scent on the ground, scent-rolling or -rubbing gets the ground’s scent on the animal. Or, rather, the scent of whatever-it-is that they are rolling in. Dogs are unrepentant scent-rollers—and the scents they roll in are often extremely stinky. In this they share their tastes with other mammals: a list of common desirables includes “meat (fresh or decaying), vomit, intestinal contents, cheese, engine oil, perfume, insecticide, and the feces of other species.” Other researchers have added “raisins, beetles . . . cigarette butts, hard candy, human bed pillows, and many spots with nothing detectable to a human nose or eye” to the list of rollables.

Commonly, a dog sniffs at the scent, getting right down into it—although in the case of decay or discharge this seems a bit unnecessary—and then hurtling his head or shoulder into the source, followed by his neck and back, often squirming supine with apparent glee. I am reminded of nothing more than the cat’s enrapture with catnip. In both cases it seems to spasm the neural circuitry responsible for play, sex, and eating all at once. Thus both species may roll ecstatically, bite and paw at the scent, and rub their faces in it.

Why the dog does this is the source of uncertainty by scientists and owners alike. Theories come in a few flavors. One is the “camouflage” theory: by matching their own bodies to the environmental odors, they are more likely to be seen as territory holders. African wild dog females roll in the urine of the males whose packs they then attempt to join: they may be more likely to be accepted if they smell like home. Another is the “popularity” theory: it might enhance their social standing to be covered with something as clearly desirable as a very, very stinky stink. Spotted hyenas who were scented with carrion on their shoulders got more grooming attention by their pack than those who were dotted with camphor. Finally, the hedonic theory: it is simply pleasurable. Perhaps by festooning themselves with the perfume of a decaying animal, the fragrance can be enjoyed later. New sources of smell are particularly interesting: should you want your dog to smell like your perfume, try pouring a little on the grass. Next to the days-old cat poo.

•  •  •

These are but the most ordinary examples of dogs’ use of smell. But then there are the seemingly extraordinary dogs, the detection dogs, weaned off pee-marking and now smelling professionally. They smell things we not only cannot see, but often things we cannot imagine.

Detection dogs have been trained to find just about anything, from the lock to the stock and barrel. Dogs find, we know, explosives, accelerants, and land mines. They find missing people, still alive—and cadavers, on land or underwater. They can smell out drugs and counterfeit goods. But they can also detect illicit cell phones in prison and imported sharks’ fins in suitcases; termites, fire ants, and the red palm weevil, which kills palm trees used both ornamentally and for their dates; screwworm, nematodes, and bedbugs; invasive knapweed in Montana and invasive brown tree snakes in Guam; the hard-to-spot Northern right whale in the sea and the Amur tiger on land; the feces of black bears, fishers, bobcats, maned wolves, bush dogs, and turtles; birds killed on wind farms and dairy cows who have come into estrus. Provided that it has an odor, it can be smelled out by a dog. There are now dogs put into service to find other, lost dogs.

As we will see, these are extraordinary acts, but these are not necessarily extraordinary dogs. Any dog can perform surprising feats of discovery and identification. But only some dogs have learned to bother to tell us if they notice where a missing person has got to, or if a traveler is bringing a single guava across the border. Those are the ones trained in persistence and communication with their handlers, but they all have the same quality nose. Dogs seek out smells, they roll in smells, and if we ask them to, they act on smells.

This has made me realize what else in my dogs’ lives has an existence through smell. Things that smell before they appear, things that do not appear to have a smell. Things that we might think don’t smell (us) and things that don’t smell as we think (them). Things that start to draw a different picture of what it might be like to see the world nose-first.

SMELL OF US

One of the cheeriest genres of YouTube video compilations is that of the short, gleeful scenes of dogs greeting soldiers returning home. Whether the owner’s deployment was long or short, the dogs erupt into that singular, irrepressible doggy celebration: bounding, tails wagging maniacally, whimpering, rolling and wiggling on their backs, grinning, spastically weaving under the soldiers’ legs or between their arms—sometimes all at once. There is little doubt that the dogs remembered, loved, and missed their people.

In some of the videos, though, this recognition is at first in doubt: as the (often uniformed) person arrives or enters the home, the dog barks, approaching guardedly, tail down and ears back. He does not know this person. But then comes a magical moment of transformation. Look closely at the videos . . . pause on the frames when the dog’s allegiance is in doubt. Watch his nose. Each dog lifts his nose in the air, catching a whiff on the breeze. Or sniffs first, one offered hand, then the other. In an instant, the stranger is transformed—into the person the dog knows and longed to see.

To our dogs, each of us is encircled by a cloud of scent that is as familiar to them as our image in the mirror is to us. We are our scent—and it is not the smell of our shampoo. Your dog would have no trouble picking you out from a line of people, even if you didn’t dissolve into cooing, bend down, and tickle his head. Instead, he could pick out the particular human bouquet of you that is a mix of oleic, palmitic, and stearic acids; trained dogs notice if any of the ingredients in the mix is a few micrograms more or less present.

You may see a glimpse of evidence of this in your dog’s anticipation or seeming foreknowledge of when you are coming home. Because such a perception is foreign to us, some label psychic anything the dog foresees—the hour of our return home, the earthquake that we notice only with the shakes. But with our smells and sounds, we announce ourselves with olfactory cowbells and the noisiness of a skunk’s spray. To the dog, we arrive before we do and stay after we leave.

Many people have pointed to dogs who seem to “know” when their owners are returning as a special kind of skill. I think, rather, it is the special skill of smell. A few years ago I concocted a thought experiment to test just how much smell mattered to a dog in sensing when his owner was returning home. Rather than assume that the dog was smelling or hearing the owner through the door, I suggested that there was a potent combination of two forces leading to these dogs’ abilities. The first is the distinctness of our smell to our dogs. The second is the ease with which dogs learn our habits: we leave and return reliably—if not always at precisely the same time. So, how can your pup know when you are returning from work, given that the sun sets at a different time each day? Well, it might be that the odors that we leave around the house when we leave lessen in a consistent amount each day. Over the hours that we are gone, our home begins to smell less of us. We could test this, I suggested, by bringing in a “fresh” smell of the owner. If the dog then assumes that the owner has just left, he will be surprised if the owner then returns.

That is just what happened. Working with a couple whose dog seemed to have magical powers of prediction as to when his owner returned, producers of a science program arranged to have a smelly t-shirt from one of them snuck into the house many hours after he left. Thus to the dog the house then smelled more strongly of the owner—as if he had left not long ago.

Sure enough, the dog was not waiting by the door when his owner came in, as he usually did. He was snoring on the couch: surely it would be hours before his owner returned, with that strong smell in the air . . .

SMELL OF THEMSELVES

It seems reasonable to suggest that dogs know their own smell. And, moreover, that they like it: any owner who has watched her dog roll in the dirt after getting a hose-down can attest to their interest in not smelling like shampoo. On the other hand, does this indicate that they know it is their smell—or is it just that they don’t like the green tea shampoo that you chose?

In other words, do they have a sense of themselves—of who they are? In animal cognition, this is the question of “self-recognition,” which is considered a fairly complex cognitive ability—and which requires more than an observation of post-bath rolling to prove. The only test of self-recognition that has been reliably used with animals is the famous “mirror mark” test. In essence, if your face or body has been subtly marked or changed, will you move to examine the mark when you spy your reflection in a mirror? While we would expect that every normal adult would—and does, after eating spinach or poppy seed bagels—we are not born with self-recognition. But by the time a child is eighteen months old, he will reach up to remove a sticker an adult has surreptitiously placed on his head when he sees it in a mirror, thus passing the test. Chimpanzees pass (after being inked on their foreheads), an elephant named Happy passed (when an X of tape was placed above her eye), and captive dolphins pass (by doing bodily convolutions in order to examine the ink marks in reflective glass).

Dogs do not. Imagine showing your dog the mirror when his face is covered with stickers. He will, no doubt, express indifference. What looks foolish to us is not of moment to him. But this is not sufficient evidence to say that dogs fail the test and thus have no sense of themselves. For one thing, dogs do not groom themselves (like primates) and show little concern for maintenance of appearance. So they are simply unlikely to want to correct an errant mark on their faces. Neither are they visually oriented as primates are. While the mirror test is appropriate for some species, this paradigm offers challenges for dogs, who show little interest in a mirror.

Some research hints that dogs might nonetheless be able to pass such a test, if a kind of olfactory mirror were designed: something that smelled like them, but was a small bit different. While walking his dog in the winter in the foothills of Colorado, researcher (and my colleague) Dr. Marc Bekoff wondered if every “yellow spot” in the snow was equally interesting to his dog Jethro. Bekoff began carefully noting where his dog peed and where his dog sniffed. He even ported some yellowed snow to new locations to see what happened. He found that Jethro avoided smelling his own urine but smelled others’: a kind of recognition of himself, written in the snow. Jethro looked as if he were recognizing his smell, but I decided to put this hypothesis to a formal test. I wanted to see if any dog, smelling a reflection of himself, thinks, That smells like me.

To do this, my research lab and I set out to create a kind of olfactory mirror. Instead of a reflective surface, we used a canister exuding odor. When you look in the mirror, you see yourself. When you smell the canister, you smell . . . yourself. I used a dog’s own scent as well as a revised “scent image”: the scent, altered (or “marked”). We were asking whether dogs would tell the difference—and whether their marked self would be more interesting to smell.

This is how it happened that we started collecting pee.

One might not ordinarily think about handling, examining, or, perhaps especially, presenting urine to dogs. But pee is oddly central to our lives with dogs. Not only is it the great communicative medium between dogs; it is also a major part of the dog-human relationship. Perhaps you live with a dog in an apartment. Undoubtedly you must take your dog for a series of walks—or, at minimum, outings—for her to urinate outside. Should you be unable to get home during the day while working elsewhere, you might have a dog walker come and “out” your dog. If you live in a house, the dog needs to be let out in a timely fashion, or you need to design a way that he can let himself out.

My own social life as a young adult was to a great extent arranged around the fact that I needed to get home to take my dog, Pumpernickel, out to pee. Of course, I also wanted to give her the social companionship and exercise she needed and deserved as my loyal and bed-warming companion. But surely some of those outings were just about urine.

Then we leave it, of course. Dogs urinate, and we literally leave it.

Unless you begin to duck under their bellies as they squat—or reach around a raised leg—and stick a little cup in the way of the yellow stream. Then you gather it.

And that’s just what we began to do. For if urine is so important for dogs, it is important for dog scientists.

Gathering urine is trivial work for a dog owner accustomed to handling a warm, soft pile of her pup’s excrement with only the thinnest of plastic bags between skin and poo. Still, it takes some getting used to, for both persons and dogs. I established a methodology with my lab manager, Julie, who grew to have a proclivity for the task. Finnegan was our test subject. We went out for a walk together and both eyed him closely. He did not seem worried that Julie had latex gloves on and carried a sterile, orange-capped plastic cup. As Finn’s owner, having accompanied him for thousands of walks, I could predict to a fare-thee-well when he was about to pee. Every owner, I suspect, has a strange body of knowledge about the set of behaviors that precede her dog’s eliminations. So when I saw Finn take aim I raised my eyebrows at Julie, who ducked a cup midstream. Caught.

As we proceeded, there were considerations we had never imagined. First off, we needed to strategize the best way to scooch under a dog with a plastic cup without, well, the dog getting startled by a person reaching under him with a plastic cup. Some dogs balked at this—though they had given their urine away freely for years, they suddenly had proprietary inclinations. Or, more likely, that person’s arm was just awkwardly close to their privates.

[image: images]

Then we had to determine just how much pee was enough to be smelled. We wildly overestimated on our first go: a small cotton ball dampened with pee. I called Finnegan over, showing him something in my gloved hand. He trotted right up to me. But on arrival, his reaction was quick and decisive. Have you seen the “disgust look” of a dog? A wonderfully clear judgment had been levied.

Eventually we got the proportions right (down to minuscule amounts of urine), and we also recruited owners to do the “materials” gathering for us. When they arrived at our experimental site, we made the first sample: a tiny bit of their dog’s pee in a closed container with airholes on the top. A second sample had an added smidgen of diseased tissue from a deceased dog (specially acquired from a veterinary school postmortem). Other containers held the urine of an unknown dog, or the pee of a friend. The containers were paired and laid out in a room with no other visual cues that anything or anyone had been by. Would the dogs find these smells equally smellable?

Thirty-six wagging, highly cooperative dogs and owners participated in this very odd experiment for us. We have videos from various angles showing each nostril twitch, each eyebrow raise of surprise or alarm. We timed where they sniffed, how long they sniffed, and how many times they came back for another look. And the result: dogs passed the test. Our subjects spent way more time sniffing their olfactory image when it had been marked, as though looking at the mirror most when there was something funny between their teeth. They looked at (sniffed) themselves, to be sure, but not as much as when something was different about that smell. The smells of other dogs were also highly sniffed: as when another person looks over your shoulder in the mirror. You look back.

As in any experiment, some subjects offered additional behaviors, not falling under the strict rubric of the experimental design. Chimpanzees in the mirror mark task use the mirror to check out parts of their bodies they can’t usually see: the insides of their mouths, their own rear ends, their nostrils. They make great faces at themselves. Our dogs did the equivalent. They scratched at and licked the containers. They turned back to their owners with looks of despair or excitement, sharing the news of this peculiar smell before them. Sometimes, I’ll admit, they counter-marked the container. Any good dog cognition lab has lots of paper towels and disinfectant around. But they peed only on other dogs’ containers, not their own. They saw themselves.

SMELL OF THE NEW DAY

Apart from the concrete—recognizing themselves or us—the dog’s nose notices a world of abstraction. Why, to a dog, the new day has a smell.

Your morning dog walk may follow a route around the block, to the park, down the driveway and back. We take our dogs on these walks precisely because of their familiarity, their reliability. We humans are creatures of habit, and we assume that dogs are as habitual—and are experiencing the same habit, at that.

They almost certainly are not. Each departure from the house brings a new scene, one never visited. Each day, each hour, wears a new smellscape. For as people pass, shedding their scents and foods; as cars warm the street and line it with particulate dust; as the clouds coat the scene with rain pulled from alpine lakes; as breezes carry the scent from downtown uptown and the seeds from forest to plain; as the universe of animals, from bug to bird to dog, passes and leaves footsteps, excreta, and skin—the world outside your door is transformed. There is no such thing as “fresh air” to a dog. Air is rich: an olfactory tangle that the dog’s nose will diligently unknot.

SMELL OF TIME

As each day wears a new smell, its hours mark changes in odors that your dog can notice. Dogs smell time. The past is underfoot; the odors of yesterday have come to rest on the ground. Carried by the morning’s first breath or sloughed off the backs of nighttime animals, the message lies on the doorstep with the folded newspaper. The odor of the future is carried from around the corner, reaching the dog’s nostrils before reaching our eyes. Smell rubber-bands time for dogs, pulling some of the past and future into the now.

Much of this information is on the breeze. Heads out the car window, ears sailing on the updraft of air, dogs enter into the breeze.III We are distracted by what we see of the wind: its effect on our skirts and hair, the flag’s crisp responsiveness to the vagaries of the breeze. The dog experiences the wind from within, the messages it carries and the stories it brings from faraway climes. It brings word of a storm’s arrival to the dog’s nose before to ours. When low pressure arrives, and the air above the ground feels extra roomy, the earth loosens its grip on the odors it holds in reserve and begins to exude aroma into that space. Dogs, inadvertently trained by us to care about associations—to notice that “picking up the leash” precedes “going for a walk,” that “scraping my plate” means “tidbits from dinner”—can easily learn that a bouquet from the soil means “a storm’s afoot.”

SMELL OF IT ALL

Faced with bedbug or thunderstorm, the dog notices the details. You would not recognize the smell of your house from your dog’s point of nose. Yes, your home itself has a smell. With few exceptions, every item of furniture, every book and plate, every throw pillow thrown and table lamp tabled has a smell. Each exists in the visual world that we see, with a straight edge demarcating the space it occupies and the space it neighbors. But in the world of smell, the edge is fuzzy. It is clouded, and its cloud morphs from lamp to the shape of a bunny to train as it is touched or moved, as it is warmed by its light bulb quivering or cooled by its sleep.

It is not that dogs can smell each molecule of their environment. To appreciate their abilities one need not hyperbolize. But the “roseness” of a rose’s odor profile may be less important, relevant, or perceptible to the dog than some of the other notes: citronellol and rose oxide compounds, say—a smell that sometimes is likened to metal or urine. Imagine being able to distinguish the parts from the whole, the past from the present, only with your nose.

How do they do it? The story of how those odors get into his mind, form the substance of his thoughts, and send his head upward in search of the telltale odor that his owner is approaching the door, begins with his konker, his snuffbox, his snout. Ladies and gentlemen, let me introduce you to the inside of the dog’s glorious nose.



I. Although, how terrifying that might be for the suspect! And how potentially effective: surely a suspect would release those odorant molecules from each and every sweat gland available. Unfortunately, so might any simply anxious fillers waiting for their turn as sniffee and wondering what secrets this seemingly miraculous dog might have.

II. Physics researchers have found consistency among bladder-emptying peeing, which they dubbed the Law of Urination: on average, all animals, from dog to vole to elephant, take twenty-one seconds to pee everything out. Marking, by contrast, takes one second or three.

III. “The blind person enters into the windiness of the day at first hand,” John Hull wrote about his experience of being blind.



3: Sniffing the Wind

Upton is a scent-on-the-air dog. He stands and sniffs in the breeze for many minutes, his head proudly up, eyes with a faraway look, cheeks puffing slightly with every exhale. I almost feel I can see his moist nose, lightly spritzed with mucus, catching odorous words from distant callers.

To understand how the dog can do what he does, you’ve got to follow his nose. What a dog is experiencing is formed of what he is smelling: as we see images in our minds, he glimpses scents; as we speak in words, he communicates in fumes.

Have you toured the dog nose? Ridden on a corkscrew of air into the dark vault, bumped along its curves, caught a breeze up to the chamber where a molecule will settle into the wetlands and begin to tickle the nerves to the brain?

I have—at least, near enough for my liking. I’ve been down the nose in a simulation of an odor molecule’s point of view as it is sniffed in. This unlikely video was created using airflow models generated by Dr. Brent Craven, who does work in computational fluid dynamics. Craven doesn’t have a stake in dog olfaction, as such. His research into how fluids and air move is primarily basic science, geared to understanding animal systems. Its application (and grant money) is often to reverse-engineer particularly good noses, by using airflow models for the creation of artificial noses for military purposes.

The nasal airway Craven and his team modeled is actually that of an eastern gray squirrel—a perfectly good smeller, but “much simpler” to model, he said. Imaginatively superimposed with MRI images of the innards of the more complicated canid nasal cavity, though, the video provides a sense of what a bumpy, hurly-burly, complex journey it is from the point of view of the sniffed odorant.

You’re riding on an odorant molecule. A miniature soap bubble comfortably bouncing and sailing on the briefest of wind currents, small and light and volatile. You’re in the vicinity of a dog nose, then suddenly, abruptly closer. The nostrils gape wider and approach. The odor bubble is sucked inside. Its speed is immense. Terrifying roller coasters could be modeled on the beginning of a long-nosed animal’s nasal cavity. For after a quick ascent, slowing as the path steepens, the odor’s arrival at the peak brings a heart-stopping view: only air ahead. A rush downward, curving this way and that, slowing for a second, then resuming. New projections pop from the walls as the odor races toward them, forcing you to bounce to your side, hit your head on the ceiling, and drop with a stomach-lifting thump. There are convoluted curves, perilous edges, and, all along, a gravity-defying force pushing you ever deeper. A tenth of a second later (slowed down two hundred times in the simulation), you are summarily deposited in a marsh well stuffed with moist grasses standing soldierlike, awaiting your arrival.
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