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				Chapter 1

				Introduction

				And the Cat Came Back . . .

				In 1985, a quiet revolution took place: Cats overtook dogs as America’s favorite companion animal. Fifty million pet cats extended their collective whiskers and edged ahead of forty-nine million dogs. The following year, felines extended their lead, and the gap has been widening ever since. According to the 2011/2012 National Pet Owners Survey, conducted by the American Pet Products Manufacturing Association (APPMA), over 86.4 million pampered, purring felines are now warming laps, snoozing in personalized kitty beds, and honing their claws on custom climbing trees in US homes. Today, 38.9 million US households are proud to call themselves cat homes.

				This takeover was sweet, but it was a long time in coming. Though the feline family is ancient, humans and cats share a relatively brief history together. Compared to our long, close associations with domestic and companion animals, such as cattle and dogs, the twists and turns of the human–cat relationship have occupied only a few thousand years—the merest blink of an eye on the time scale of evolution. It’s only in the past 150 years or so that we’ve begun tinkering with feline evolution through deliberate selective breeding.

				Cats were worshipped as gods in ancient Egypt; condemned as accomplices of the devil and slaughtered by the millions in medieval Europe; treasured by seafarers as lucky charms; banished to barns, granaries, and urban jungles to fend for themselves; beribboned and elevated with women and children on a Victorian pedestal of domestic bliss. And now they’ve conquered the United States.

				Through it all, the allure of the cat has persisted. In our busy, urbanized lives, increasingly cut off from the mysteries and rhythms of nature, we crave that thrilling aura of wildness that cats bring to our lives. We call them “domestic cats,” but it’s far from clear that house cats are truly domesticated. In many ways, they’re indistinguishable from their closest wild feline relative, the African wildcat (Felis silvestris libyca), and the other small wildcats of the world. Some biologists claim that our domestic cats and their small wild counterparts in Africa are really members of the same species. “The term ‘domestic cat,’” notes pundit George Will, “is an oxymoron.”

				Trouble in Paradise

				As we’ve taken the cat into our hearts and homes, certain . . . well, conflicts have arisen. That’s not too surprising, given the inherent behavior patterns and characteristics that Felis silvestris domesticus brings into our homes from his life in the wild:

				
						Relatively small (the average cat weighs eight to twelve pounds)

						Quadrupedal (four-legged) body structure

						Solitary nature

						Highly territorial

						High degree of self-sufficiency

						Incredible strength for body size

						Ultrasonic hearing

						Highly sensitive sense of smell

						Additional “smell-taste” sense (the vomeronasal organ)

						Scent-oriented communication strategy

						Night-capable, motion-sensitive vision

						Sharp, powerful, retractile claws

						Teeth designed as defensive and offensive weapons as well as tools

						Hyperalertness

						Built-in wariness about being touched
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					Bunny is not sure whether she’d rather be indoors or out.

				

				Exquisitely designed for life in the wild as a solitary, self-sufficient predator, the domestic cat is less well-adapted to life in the confines of our homes, subject to human needs, preferences, prejudices, and whims. To outsmart your cat, it’s important to remember that he has the same heightened sensitivity to the sights, sounds, and odors of your home as his wild cousins have to their habitats. So he’s often going to act, and react, like the wild animal he still is, in so many ways.

				Though he’s pampered, well fed, and provided with everything he needs, what’s important and meaningful to your house cat are pretty much the same things that are crucial to a bobcat prowling the snowy woods.

				Can Cats Really Be Outsmarted?

				Not only can you outsmart your cat, it’s something we humans are particularly good at. Outsmarting a cat means unraveling mysteries, solving riddles, decoding cryptograms, assembling puzzles, seeing the big picture, and detecting and analyzing patterns—all skills at which the human brain excels.
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						Can cats really be outsmarted?
 Silver offers his opinion.

					

				Outsmarting your cat means understanding the essential truth of feline nature: Cats are solitary, independent, territorial hunters. They’re superbly well-engineered and successful predators, enjoying the luxury of living at or near the top of the food chain. You’d think they could relax. But, no. Supremely self-interested, they’re intensely concerned about resources: Will there be enough for me? Outsmarting your cat means taking advantage of his obsession with getting his share.

				Outsmarting your cat means learning to look at the world through feline eyes. It means realizing that your cat’s behavior, especially behavior that seems naughty, perverse, spiteful, or just plain weird, makes perfect sense—to your cat. 

				Outsmarting your cat means learning to accept his nature, and his behavior, with good grace—or being prepared to offer him a better deal.

				DISCOVER WHAT'S IMPORTANT TO YOUR CAT

				To remain physically and psychologically healthy, your cat needs food, water, shelter and warmth, sufficient space, attention (on his terms) from those he cares for, opportunities to exercise his body and mind (especially through hunting), and escapability—the ability to readily and independently remove himself from situations that displease or frighten him.

				In the wild and in our homes, cats live harmoniously in groups as long as each cat feels secure in his continued possession of his fair share (or more) of these resources. Feral cats live in colonies as large as available food supplies allow. If the cats are removed but the resources remain, a new group of feral cats will soon appear, again stabilizing at the ideal group size. Most wildcats aren’t so fortunate. They work hard to survive and thrive, patrolling, defending, and hunting vast tracts of land. A change in their circumstances, or the arrival of a competing cat, could mean loss of territory or resources—and starvation.

				Outsmarting your cat means learning how sensitive he is to change. Any change in a cat’s familiar, comfortable environment could, in his mind, mean potential loss of resources. A change so minor or inconsequential that you don’t even notice it can cause enormous stress for your cat. Many cat owners are mystified and heartbroken when changes that seem pleasant to them—new carpeting or furniture, a handsome new boyfriend, a lovely new home—throw their cats into flurries of fighting, spraying, and sulking.

				Outsmarting your cat means understanding that he’s a high-strung, sensitive, finely tuned creature, extraordinarily susceptible to stress and hyperalert to potential competition. A stray cat crossing the yard can throw an indoor feline into a frenzy of fear and worry. Is that intruder going to steal my food? It may sound silly, but to your cat, it’s deadly serious. Your cat’s attention is focused on feline, not human, concerns. He sees another member of his own species as a potential competitor—a threat to his resources.

				Outsmarting your cat means exploiting your knowledge of what makes him tick and what’s important to him to persuade him that what you want is also what he wants. And it means understanding that what’s important to him is not necessarily what’s important to you.

				Even Up the Odds

				“In nine lifetimes, you’ll never know as much about your cat as your cat knows about you.” 

				—Michael Zullo
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							Silver already knows how to
 outsmart me.

						

				Your cat already knows how to outsmart you—chances are, he does it all the time. He’s the ultimate observer. He recognizes the sound of your car’s engine (as distinguished from other vehicles) and the sounds your footfalls make when you’re leaving, arriving, in a hurry, or at leisure. He knows your daily schedules, when you like to wake up, and when you’re likely to fall asleep. He keeps a detailed, constantly updated mental notebook, registering everything that’s important or interesting in his environment, including you—especially you.

				Practice ESP: Everyday Strategic Planning

				The intelligent, adaptable cat makes up the rules as he goes along, to suit himself and the moment. When in doubt, adjust your own behavior, attitudes, and expectations. It’ll be a lot easier than adjusting your cat.

				“No tame animal has lost less of its native dignity or maintained more of its ancient reserve. The domestic cat might rebel tomorrow.”

				—William Conway, archbishop of Armagh

				And you’d better be ready! 

				Outsmarting your cat (or cats) is an everyday activity, not just an emergency response to a crisis. To outsmart your cat, you need to stay at least a step ahead of him all the time. Note well his concerns, his behavioral quirks, what worries him, what frightens him, what his various meows mean, what pleases him, and what tends to unhinge him. In discovering and noting the collection of behaviors, attitudes, and quirks that make each cat unique in all the world, you’re building up a priceless strategic resource: your own mental notebook. With this, you’re ready to follow the Boy Scouts’ advice: Be Prepared!

				“Always the cat remains a little beyond the limits we try to set for him in our blind folly.” 

				—Andre Norton

				Nurture a Well-Tended Relationship

				The best way to be confident that you’ll be in a position of strength when you really need to outsmart your cat is by tending your relationship every day. This won’t prevent all cat problems, but it’ll help set you up for success. A well-tended relationship lets you:

				

				
						Detect problems when they’re still small—before they mutate into huge, full-blown crises (which can happen quicker than you think!).

						Maintain a built-in strategic advantage in solving problems that do arise.

						Build up your major strategic weapon: your mental notebook of observations about the peculiarities and idiosyncrasies of each cat in your life.

						Reduce stress on both you and your cats when problems do arise, because your knowledge gives you more options.

				

				
					What’s My Name?

					Your cat knows his name quite well. He may choose to respond to it sometimes and ignore it other times. It’s his option or whim. He also may disapprove of the name you’ve given him and prefer another. How can you find out what this is? Just ask.

					If you ask, over time, your cat will coach you to discover the name he’d prefer to be called. Watch him carefully, listen to your intuition, and try out different names. See how he responds. When you hit on the right one, you’ll both know.

				

				Sustain a Lifelong Conversation

				Your cat is amazingly adept at reading and interpreting your moods, tones of voice, emotions, habits, and routines. He knows instantly if you’re unhappy about something he’s doing. (He doesn’t always care—but he does know.) I talk to my cats all the time, and they talk back, each in his or her own dialect of “catspeak.” We share a lifelong, running conversation.

				While my cats are the experts in cat matters, they seem to consider me an authority on the larger world. If there’s a sudden loud noise or rambunctious visitors, the crackling and booming of a thunderstorm, or the beep-beep-beep of a flying saucer in the front meadow—my cats look to me. If I stay calm, they usually do, too. Veterinary ethologist (expert on animal behavior) and author Myrna Milani, DVM, says it best: “Calm owner, calm cat.”

				I can’t emphasize this enough: Calm owner, calm cat. Calm owner, calm cat. Make it your mantra.

				NEVER INSIST

				“Dogs live to please their owners. Cats live to please themselves.” 

				—Phil Maggitti

				Cats choose to interact with us at their own pace, on their own terms. Your cat will be much happier and more contented if you refrain from forcing or insisting upon any particular style or amount of daily interaction. Never insist. This can take some psychological adjustment, especially for people more accustomed to living with dogs. Dogs are more like palace courtiers—they dance attendance upon us, await our pleasures, live to serve.

				
					Mewphy’s Laws™

					It’s time cat owners learn what engineers and scientists have long known. Legend has it that back in the 1940s, a certain Captain Murphy, after observing how often, persistently, and thoroughly things went wrong in his military testing laboratory, codified his famous “Murphy’s Laws,” the first of which is the universally true: “Anything that can go wrong will go wrong.”

					Well, it seems Captain Murphy had a cat, Mewphy. And while Murphy was codifying the laws of the human universe, Mewphy was busy discovering the laws that govern cat problems. Now, for the first time, Mewphy reveals his “Universal Laws of Cat Behavior and Cat Problems.”

					
							Left to themselves, most cat problems go from bad to worse.

							Left to themselves, some cat problems get better, and meddling or interfering actually makes them worse.

							Learning the difference between #1 and #2 is often a lifetime project, especially without help. (Aren’t you glad you found Outsmarting Cats?)

							Cat problems that call for the least attention and intervention (such as intercat conflicts) usually get the most, while cat problems that call for the most intervention (such as litter box problems) generally get the least.

							If you think you smell cat urine, you probably do.

							Cat urine, left to itself, multiplies. (“Urine attracts urine.”)

							Yes, it’s soaked into the padding. And the floorboards. And maybe the floor joists, too (the “law of anti-carpetarianism”).

							“’Tis better to ask for forgiveness than permission.”

							Self-cleaning litter boxes aren’t.

							An empty litter box is not a good sign.

							If you pester a cat long enough, you will get scratched.

							You will deserve it. 

							If you live with a group of cats and nothing seems to be going wrong, you have probably overlooked something.

							It is impossible to make anything truly cat-proof because cats are so ingenious.

							It is in the nature of cats to hide problems. What you don’t see is as important as what you do see.

							The most interesting place in the world is on the other side of that closed door.

							As soon as the door is opened, #16 ceases to be true.

							It’s much easier to change your environment than change your cat.

							It’s much easier to adjust your attitude than adjust your cat.

							“Everything here is mine” (a message from Mewphy—and your cat).

					

					“There are people, who reshape the world by force or argument, but the cat just lies there dozing; and the world quietly reshapes itself to suit his comfort and convenience.” 

					—Allen and Ivy Dodd

				

				Cats do no such thing.

				And expecting them to is a recipe for disaster—or at least mutual misunderstanding and unhappiness.

				Living with a cat calls for thoughtful accommodation to feline physical and psychological needs and natures, and an appreciation of the adaptations and sacrifices he’s making to fit as smoothly as he does into your life. A calm, philosophical acceptance of a certain amount of damage to your possessions over time is part of the equation of living in the close company of cats. On balance, the payoffs are well worth the small headaches and frustrations. Living with these thrillingly semi-wild creatures is both a challenge and a joy.
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					Cats have their own society, their own customs, their own agendas.

				

				Enjoy the Adventure

				Considering how close domestic cats are to their wild counterparts in form and function, behavior, and outlook, it’s amazing how well they thrive in our homes and our world. Their degree of adaptation to our quirks, ways, and lifestyles is a tribute to their intelligence, tolerance, adaptability—and to their thoroughgoing opportunism.

				The best way to outsmart your cat is to enjoy the adventure together. Let him be a cat. Provide a safe, stable, peaceable, enriched environment in which he can become the best cat he can be. Let him indulge in the full range of normal, natural feline behavior, in ways compatible with your own needs and home environment:

				
						Give him space—to roam, play, hide, wander, ponder, investigate.

						Look up. Extend his range to three dimensions.

						Learn the subtleties of vocalized catspeak, and pay attention to feline body language. Both are full of clues to your cat’s mood and intentions.

						Offer daily opportunities for predatory mock-hunting play.

						Provide cat-attractive scratching sites.

						Accommodate your cat’s craving for private dens and hideaways.

						Offer foraging opportunities—great physical and mental exercise.

						Be creative. Devise cat-oriented problem-solving exercises.

						Include your cat in your daily routines and activities.

				

				The Fivefold Path to Human–Feline Fulfillment

				
						Ignore feline behavior you don’t like.

						Reward and praise feline behavior you do like.

						Channel your cat’s energies in acceptable directions.

						Don’t place undue temptation in your cat’s path.

						Be consistent.

				

			

		

	
		
			
				Chapter 2

				People and Cats, Together

				In the Beginning . . .

				The human and feline races are millions of years old, but it’s only in the last few thousand years that people and cats have kept company. Small cats were settled into broad swaths of Africa and Asia for millennia before our wandering ancestors took notice of them. It should come as no surprise that when cats and humans came together, it was most likely the cats’ idea—and that cats made the first move, for reasons of their own.

				Your cat’s first distant ancestors, tree-dwelling miacids, appeared about sixty million to seventy million years ago, during the Paleocene epoch. Miacids, likely evolved from earlier placental mammals, are the ancestors of all modern mammalian carnivores, including felines, canines, and bears. Similar to a modern pine marten, Miacis had a long, athletic, weasel-like body and, possibly, retractile claws.

				The relatively sudden end of the age of dinosaurs, about sixty-five million years ago, changed everything. Without threat or competition from these long-dominant creatures, the stage was set for the swift rise of the most adaptable, cleverest, and best-equipped mammals. Miacis had a larger brain than other early carnivores, giving her a critical edge in the evolutionary struggle for survival and dominance.

				She also had remarkable teeth that were, like your cat’s, specialized for cutting and tearing meat. In both the upper and the lower jaw were set incisors, canines, premolars, molars, and carnassials. The carnassials, with their scissor-like action for shearing meat into chunks, were a critical evolutionary innovation, giving Miacis a tremendous advantage over her flesh-eating competitors. Miacis evolved rapidly, leaving her challengers in the dust of extinction. 

				Her descendants developed specialized forms and behaviors to exploit a wide range of ecological niches. Until humans appeared on the scene, miacids and their descendants dominated the food chain virtually everywhere in the ancient world. One of these descendants, Profelis, appeared about forty-five million years ago and is the ancient forebear of the lion—and your cat.

				By only a few million years later, according to the fossil record, the descendants of Profelis had split into two lines—Hoplophoneus and Dinictis. Both had long bodies and tails, short legs, and a civet-like appearance. Though they still walked on flat feet (a plantigrade walk) rather than on their toes (a digitigrade walk) like modern cats do, they were clearly feline in silhouette and habits. Hoplophoneus went on to found the doomed line of overly specialized saber-toothed cats.

				Smarter and more adaptable, Dinictis prospered. This lynx-sized carnivore had the efficient teeth of her ancestors, but more refined and better balanced between upper and lower jaw than the unfortunate saber-toothed cats. Dinictis, like your cat, had a “third eyelid,” or nictitating membrane—a protective adaptation that let her stalk prey more safely and swiftly in dense foliage and tall grass. Though smaller-brained than modern cats, Dinictis was a powerful, successful predator, well adapted to numerous ecological niches. She and her descendants spread widely and rapidly, evolving by thirty million years ago into Proailurus, the first true member of the Felidae, the modern cat family.

				Family Felidae Appears

				Proailurus was blessed with keen senses, a relatively large brain, and retractile claws for gripping prey and sure-footed, speedy climbing. Though not quite tabby snoozing on your lap, Proailurus walked on her toes, like your cat, and her distinctive teeth, optimized for chopping and tearing meat, were just like your cat’s teeth.

				Although the oldest fossil remains of modern cats are only three million years old, Proailurus and her progeny, Pseudoailurus, had spun off the modern “small cats” by the late Miocene epoch, about twelve million to eighteen million years ago. By three million years ago, today’s three feline genera—Panthera (the large or “roaring cats,” such as lions, tigers, and leopards); Acinonyx (the cheetah); and Felis (the small or “purring cats”)—graced the earth. The modern cheetah, the only descendant of Acinonyx, is little changed from her ancient ancestor, and sports the only non-retractile claws in the cat family. To the mighty Panthera, who once ranged much farther than they do today, our ancestors were strictly prey.
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					Feline family portrait.

				

				The highly adaptable small cats diverged into numerous specialized subgroups and spread rapidly, exploiting a vast range of climate, terrain, and prey. Among the earliest small cats was Pallas’ cat (Felis manul, now classified as Otocolobus manul), the oldest still-living species of the genus Felis.

				Between 600,000 and 900,000 years ago, in an era between two great ice ages, Felis silvestris, a small, fierce, striped wildcat, prowled the endless forests of northern Europe until the ice returned and relentlessly pushed her south. Crossing temporary land bridges across the Mediterranean, she padded into Africa and Asia and prospered. Those few hardy representatives of F. silvestris who remained in northern Europe and the British Isles evolved into the elusive Scottish or European wildcat (F. s. silvestris).

				In Asia, Felis silvestris developed into the Chinese desert cat (F. bieti). Across the vast continent of Africa, F. silvestris adapted to changing climate, terrain, prey, and living conditions and eventually branched into the sand cat (F. margarita), jungle cat (F. chaus), black-footed cat (F. nigripes), and African wildcat (F. libyca). Currently recognized as a subspecies and classified as F. silvestris libyca, the African wildcat was the foremother of today’s domestic cats.

				For most of human history, our ancestors were ill prepared to host the cat in the style to which she intended to become accustomed. No doubt our cats’ ancestors watched our hunter-gatherer forebears from a distance, warily observing the highly inefficient hunting styles of those small bands of strange, muttering bipeds. Always on the move, following the seasons, ancient humans tracked elusive game and rooted out edible plants, fruits, nuts, and berries. It was not a lifestyle to entice an independent, self-sufficient, place-loving predator. So, in Rudyard Kipling’s words, “The cat still walked alone.”

				The earliest known remains of small cats living among humans were discovered in 2004 by archaeologists at a burial site at Shillourokambos, a stone-age village on the Mediterranean island of Cyprus. The carefully buried eight-month-old cat (probably Felis silvestris libyca) lay only sixteen inches from the remains of a thirty-year-old person, beneath a layer of earth about 9,500 years old. The human grave included red ocher dye, seashells, jewelry, polished stones, axes, and flint tools. The human and cat skeletons were positioned symmetrically, with both heads pointing west, and in identical states of preservation. Based on the goods found in the grave, the person was obviously of high rank. Was the cat his pet, or did it have some symbolic significance? The careful, reverent burial of the cat seems to indicate a close bond between the two—a bond they carried into the afterlife.

				Also found at the Cyprus site was a cat figurine, even older than the joint human–feline burial. Archaeologists see this as a sign that the people living there regarded cats as highly significant. But it isn’t known whether the cats of Cyprus were actually domesticated.

				Other remains of small felines (also likely Felis silvestris libyca) were unearthed at a Neolithic human settlement site at Jericho, Palestine. They date from around 6700 BCE (Before the Current Era), almost nine thousand years ago. A 3,600-year-old wall mural made of faience tiles at the Palace of Knossos on the Mediterranean island of Crete depicts hunting cats (similar to cats seen in Egyptian wall paintings) with wild sheep.

				It was long thought that cats were first domesticated in ancient Egypt—a natural conclusion, based on the rich heritage of feline art the Egyptians left behind. But with the recent sequencing of the feline genome (see “The Feline Genome: Helping Cats and Humans,” page 16), we now have a much clearer window into the early domestication of cats, including when and where it first happened. In 2007, scientists from the Laboratory of Genomic Diversity at the National Cancer Institute in Bethesda, Maryland, analyzed genetic material from about one thousand modern small cats, both domestic and wild, from Africa, Asia, and Europe.

				
					The Feline Genome: Helping Cats and
 Humans

					Cinnamon, a quiet Abyssinian with a long, well-documented pedigree, lives with researchers at the University of Missouri College of Veterinary Medicine in Columbia. As the first domestic cat to have her genome sequenced, Cinnamon is a heroine to all cats—though she’d be much too shy to brag about it. 

					The successful mapping of Cinnamon’s genome, a landmark scientific achievement—was reported in the journal Science in October 2007.

					This research, conducted by scientists collaborating from multiple laboratories, produced a tremendous amount of new information not just about cats, but about all mammals, including us. By studying Cinnamon, researchers were able to identify over twenty thousand feline genes, and to discover important clues about how and when cats have changed and evolved over the millennia.

					Cinnamon’s well-known ancestry helped scientists confirm that we and our cats really are a lot alike. Because of Cinnamon, we now know that over 90 percent of the cat’s genes are derived from the same common ancestors as the comparable genes in humans.

					Scientists have long known that by studying cats, they can learn a lot about people. Cats suffer from over 250 health conditions and hereditary problems, many similar or identical to human illnesses. These include some of our commonest and most feared health threats: numerous infectious diseases, diabetes, cancers, heart disease, eye problems, polycystic kidney disease, respiratory problems, muscle diseases, and many more. Significantly, cats are the only animals besides people known to naturally get ill from immune deficiency viruses, such as HIV (in humans) and FIV (in cats). 

					The first big news from Cinnamon’s genome was related to her Abyssinian pedigree. Abyssinians are more likely than other cats to suffer from retinitis pigmentosa, a serious eye disease that can cause blindness, which also affects millions of people around the world. Discoveries of genetic similarities in the human and feline forms of the disease have already pointed to promising new treatments for both humans and cats. 

					Cinnamon’s genome has also led to the discovery of the genes responsible for about a dozen feline diseases (so far). Breeders of certain breeds of cats can now determine, through DNA screening, whether their breeding cats carry the genes associated with polycystic kidney disease and hypertrophic cardiomyopathy, among other diseases.

					Because of the successful work with the Feline Genome, a wealth of new disease prevention strategies, and even cures, are on the horizon for cats. In 2011, the Cat Health Network, a collaboration of the Morris Animal Foundation, the Winn Feline Foundation, the American Association of Feline Practitioners, and the American Veterinary Medical Association, was launched. This new collaborative effort was begun in response to the sad fact that cats were falling behind dogs in visits to the veterinarian, and the equally sad fact that research into cat health gets far less money and attention than dog health research.

					And it all began with a shy Abyssinian cat. Thank you, Cinnamon! 

				

				The scientists found that the wildcats and domestic cats could be divided into five subgroups, or subspecies, of the small wildcat Felis silvestris: the European wildcat (F. s. silvestris); the southern African wildcat (F. s. cafra); the central Asian wildcat (F. s. ornata); the Chinese desert cat (F. s. bieti); and the Near Eastern wildcat (F. s. libyca). All of the domestic cats, whether pedigreed or randomly bred, fancy or feral, are descended from the Near Eastern wildcat group. Felis silvestris libyca, the common ancestor of all domesticated cats, lived in the Middle East and split off from the other wildcat groups about 130,000 years ago. 

				These great-great-grandfathers of your cat were small wild felines who lived in the area called the “Fertile Crescent,” ranging from the eastern Mediterranean around Turkey and down through Mesopotamia (present-day Iraq). This is precisely the region in which our own ancestors gave up their old hunter-gatherer lifestyle in favor of farming about twelve thousand years ago. Based on the varying lineages of mitochondrial DNA the researchers found in the modern cats they studied, domestication probably occurred at least a half dozen times in the Middle East, around eight thousand years ago. All of today’s domestic cats (Felis silvestris catus)—from showiest pedigreed beauty to humblest feral—are descended primarily from at least five Felis silvestris libyca “founder” cats. Genetic and anatomical research also shows some later interbreeding with F. s. silvestris and F. s. ornata along the way.

				A Seed Is Planted

				Between nine thousand and twelve thousand years ago, a shift from food gathering to food production gradually took place in the Near East (now called the Middle East). The region between the Tigris and Euphrates Rivers offered fertile soils and sufficient rains to nourish wild barley and wheat for humans, and grass for domesticated pigs, goats, and sheep. Nine thousand years ago, the people there had domesticated these grains and animals and were living in villages near their herds and fields.

				Agriculture—the “Neolithic Revolution”—spread rapidly beyond the Fertile Crescent. By seven thousand years ago, it had spread to the Balkan Peninsula; by six thousand years ago to Egypt and central Europe. By five thousand years ago humans ranging from Britain to northwest India were settling down, tilling fields, harvesting crops, and storing their produce against need. Rodents took notice.

				Storehouses and granaries, where farmers stored the hard-won produce of their labors, had been quickly colonized by hordes of rats and mice, which consumed huge amounts of precious grain and fouled many times more. The most curious and adventurous of the local wild felines wandered into farming villages, finding the hunting splendid and the company congenial. Cat heaven! Gradually, Felis silvestris libyca settled in. As humans moved about the region, whether over land or on ships, cats came along, too.

				The Cat Comes Home
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					In ancient Egypt, cats were
 worshipped.They have not
 forgotten this.

				

				One of the places the cat found herself at home was a narrow valley in northeast Africa, where a mighty agricultural civilization had prospered from the Nile River’s annual life-giving flood. This small, long-legged, sandy-colored tabby, sometimes called “the gloved cat” for her distinctive forearm markings, was a godsend, and later a goddess, to the ancient Egyptians. 

				The newcomers efficiently protected the valuable fruits of the harvest, while charming one and all with their beauty, grace, cleanliness, independence, and aura of mystery. These twin aspects of gentle companionship and fierce protectiveness appealed to the Egyptians’ religious and artistic sensibilities. It’s no wonder they elevated the cat into their pantheon in the form of Bast, or Bastet, a goddess with the body of a woman and the head of a cat. Bast was goddess of all good things: wisdom, music, dancing, fertility, sensual pleasure, happiness, warmth, and basking in the sun. Goddess of the moon, Bast held the fire of the sun in her eyes overnight, preserving its light and warmth for her people. How appropriate that the ancient Egyptian word for “cat” was miu or mau—which also means “light.”

				


				
					The Cat in Ancient Egypt:
 Godsend and Goddess

					Thousands of years ago, the ancient Egyptians created exquisite artistic representations of felines that have never been equaled. Most of the cats depicted in Egyptian art are of the species Felis silvestris libyca, the small African wildcat who is the foremother of all our domestic cats. Egyptian artists depicted cats both as tame domestic companions and as fierce protectors and hunters.

					By 4,500 years ago, cats were cherished companions in Egyptian homes, as well as tireless and efficient protectors of the food supply. The first Egyptian depiction of a cat with a collar appears in a tomb at Saqqara dating from the fifth dynasty (c. 2500–2350 BCE). In a Theban tomb painting, a ginger tabby plays beneath his owner’s chair, wearing a collar with a lead tied to a chair leg. Another painting shows an Egyptian gentleman with one kitten perched on his lap and another, adorned with a silver earring, posing prettily beneath his wife’s chair. In one famous wall painting from Thebes (c. 1450 BCE), a large tabby cat joins her owners on a bird-hunting expedition to the Nile marshes. Clutching one large bird in her teeth, she springs from the hunter’s boat to grab two others with her claws!

					Cats adorned jewelry, figurines, and musical instruments. Women ringed their eyes with kohl (a type of eye makeup) in imitation of their cats’ distinctive tabby markings.

					A popular name for little girls was Miit, or “cat.” One court lady was nicknamed Ta-miit (“She-cat”). An Egyptian king was called Pa-miu (“The Tomcat”). Greek writer Diodorus observed that the Egyptians called their cats with a “special clucking sound” and fed them bread in milk as well as cut-up fish.

					Although most ancient Egyptian felines remain eternally nameless, records of a few early feline names have survived. The earliest is that of the royal cat Nedjem, which means “pleasant” or “sweet.” Nedjem was, like most cats of ancient Egypt, a long-legged “gloved cat,” or mackerel tabby. Mackerel tabbies, with their “fishbone” stripes, were much rarer, and thus more highly prized by ancient Egyptian royalty, than what we now call “classic” tabbies (tabbies with bull’s-eye markings). Nedjem was a pampered royal pet, part of the court of the Pharaoh Thutmose III (1479–1425 BCE, known as the “Napoleon of Egypt”). Another royal pet feline, Ta-miaut (also referred to as Tamyt or “The She-Cat”), was the cherished companion of Crown Prince Thutmose, the eldest son of Pharaoh Amenhotep III (1386–1349 BCE). Ta-miaut was mummified and buried in a beautifully decorated limestone sarcophagus. In an inscription on her sarcophagus, Ta-miaut proclaims to the sky goddess, Nut, that she—like all felines!—is a star: “I myself am placed among the imperishable ones that are in the Sky, for I am Ta-Miaut, the Triumphant.”

					How wonderful it must have seemed to the Egyptians to enjoy the companionship of these graceful, amusing, self-cleaning creatures who also protected their precious food supplies. What light it must have brought to their eyes to delight in the snuggles and purrs of their small, elegant saviors.

				

				
					Cat Proverbs

					In the many lands they settled, cats have inspired folklore, wisdom, and proverbs.

					


					Ancient Egypt: “Thou art the Great Cat, the avenger of the Gods, and the judge of words, and the president of the sovereign chiefs and the governor of the holy Circle; thou art indeed . . . the Great Cat.” —from an inscription on the Royal Tombs at Thebes

					


					America: “You will always be lucky if you know how to make friends with strange cats.”

					


					Arabia: “The cat was created when the lion sneezed.”“A cat bitten once by a snake dreads even rope.”

					


					Britain: “In a cat’s eye, all things belong to cats.”“A cat may look at a king.”“A cat has nine lives. For three he plays, for three he strays, and for the last three he stays.”“Curiosity killed the cat, satisfaction brought it back!”“The dog for the man, the cat for the woman.”

					


					China: “Happy owner, happy cat. Indifferent owner, reclusive cat.”“I gave an order to a cat, and the cat gave it to its tail.”“When rats infest the Palace a lame cat is better than the swiftest horse.”

					


					Ethiopia: “A cat may go to a monastery, but she still remains a cat.”

					


					France: “Books and cats and fair-haired little girls make the best furnishing for a room.”“Cats, flies, and women are ever at their toilets.”“The cat is nature’s Beauty.”

					


					Germany: “The cat who frightens the mice away is as good as the cat who eats them.”

					


					Italy: “Happy is the home with at least one cat.”

					


					Ireland: “Beware of people who dislike cats.”

					


					Morocco: “An old cat will not learn how to dance.”

					


					Native American: “After dark all cats are leopards.”

					


					Wales: “Ye shall not possess any beast, my dear sisters, except only a cat.” —The Ancren Riewle (Nun’s Rule)

				

				Seagoing Saviors

				Even before the invention of agriculture, adventurous humans explored the Mediterranean Sea and beyond in wooden ships. Rodents were a constant menace aboard ships, devouring and fouling cargoes and food supplies. Curiosity—and a nose for easy, concentrated prey—likely enticed the small, adventurous, opportunistic native cats of northern African ports to trade their dockside homes for sailors’ berths. Once at sea, the stowaways grew sea legs and made themselves at home in their new “territories.” They quickly proved their worth by dispatching rats and mice, while providing amusement and companionship for sailors.

				Cats quickly graduated from utilitarian ratters to the cherished “guardian spirits” and good-luck charms of their chosen vessels. If something happened to the ship’s cat, the voyage was considered doomed. The ancient tie between cats and seafarers resonated well into modern times: Until 1976, the British navy required ship’s cats on all vessels.

				The ancient Egyptians so revered their cats that they strictly prohibited feline exports. But confining such a free spirit—not to mention such a useful commodity in an increasingly agricultural world—proved impossible. By 900 BCE, seafaring traders and smugglers were already carrying domestic cats all over the Mediterranean and beyond. These tabby-striped, short-haired felines, prized wherever agriculture was practiced and rodents threatened (nearly everywhere), spread rapidly throughout Europe and Asia.

				Today, descendants of the first seafaring felines are found on every continent (including Antarctica, under human protection). Almost all of them got there originally aboard ships.

			

		

	
		
			
				Chapter 3

				The Physical Cat

				In outsmarting your cat, knowledge is power. Knowing how your cat’s built, and understanding how his physical systems function individually and together to support his natural role as a successful predator, will help you better understand and appreciate his mind, motivations, and way of seeing the world.
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					Silver demonstrates his amazing flexibility.

				

				Your Cat’s Skeleton

				Your cat is supported by a light, sturdy framework. Like all felines, your cat is a perfect predator from his skeleton up: powerful, agile, stealthy, and exquisitely controlled. Consisting of about 244 bones (40 more than humans), your cat’s inner scaffolding, working in concert with hundreds of skeletal muscles in a responsive system of levers, endows him with agility, speed, power, suppleness, and extraordinary grace.

				The central feature of the feline skeleton is the spine, or backbone. More than thirty-three different-shaped vertebrae (not counting tail vertebrae) are interleaved with cartilaginous disks that absorb shocks and provide stunning maneuverability. The vertebrae are connected more loosely than in humans and other animals, allowing cats to curl into tight balls, roll over with a half twist on their backs—or even in midair—and stretch out to what seems like impossible lengths. When your cat gallops at full speed, his spine alternately flexes and stretches to enhance forward momentum.

				The skull, optimized for a stealthy hunter’s needs, features huge eye sockets; a powerful jaw with well-developed anchor points for muscles that aid the killing bite; and an array of specialized teeth. Where the skull joins the spine, the cervical vertebrae form your cat’s neck. The tiny hyoid bone located in the neck prevents him from roaring like the big cats, but allows a continuous purr—not a bad trade-off.

				As your cat stalks, his scapulae, or shoulder blades, rise and fall while his head and shoulders remain virtually motionless. Shoulders swinging along with his legs, your cat enjoys both a lengthened stride and a greater range of motion. The scapulae also anchor his forelimbs.

				Delicate-looking but sturdy, the bones of the forelimbs provide stability and maneuverability. The wrist joint is extraordinarily flexible, twisting to allow him to use his paws and claws for grasping prey, swiping at foes, climbing and scrambling, and self-grooming.

				The long, slender, curved bones of the rib cage, anchored along the thoracic vertebrae, support and protect vital organs such as the heart and lungs. An unusual feature of the feline skeleton is the floating clavicle, or collarbone. Not attached to the shoulder joint, as in humans, the clavicle “floats” within muscle, allowing your cat to squeeze through tiny openings and thread narrow passages with speed and precision by placing one forelimb directly ahead of the other.

				Behind the lumbar vertebrae of the lower back, the relatively thick pelvic bone (or pelvic girdle) anchors the powerful hip joints. The strong hind limbs offer power, push, and spring. Though not quite as mobile as his forelimbs, your cat’s rear paws are formidable weapons and useful tools. 

				At birth, a kitten’s bones are not fully ossified, or hardened. The kitten’s pliable, cartilaginous skeleton enables his bouncy, gravity-defying antics. As kittens bloom into cats, bones harden and strengthen, but cats never lose their agility, flexibility, and grace.

				“A kitten is so flexible that she is almost double; the hind parts are equivalent to another kitten with which the forepart plays. She does not discover that her tail belongs to her until you tread on it.”

				—Henry David Thoreau

				Your Cat’s Tail

				Your cat’s versatile tail—handy for both balance and communication—is an integral part of his spine, accounting for a third of its length. The tail contains from just a few to over two dozen specialized bones called caudal vertebrae, and joins the body at the sacral vertebrae. Sacrocaudalis muscles enfolding the caudal vertebrae help give the tail its ability to maintain balance and to communicate your cat’s mood and state of mind.

				Like a tightly controlled string of beads, the caudal vertebrae can instantaneously twist, curl, stiffen, and compress to help balance and stabilize a darting, leaping, or pouncing cat. As he gallops full speed, your cat’s tail serves as a rudder, a counterweight to compensate for course corrections. The tail’s balance-beam ability helps your cat accurately and swiftly shift his center of gravity as he navigates narrow fence tops without faltering or breaking stride.

				A kitten’s balancing skills are perfected early. His constant active play hones his pouncing, leaping, and stalking skills, and helps him build confidence in his power, quickness, and flexibility.

				No injury to your cat’s tail is trivial. All require immediate veterinary attention. Fractures can be serious. A traumatic blow to a cat’s hind end can separate the first caudal vertebra from the sacrum at the tail head (where the tail is attached to the body), permanently paralyzing the tail. Fractures and dislocations nearer the tail tip usually require amputation. Besides pain, tail injuries can also cause life-threatening bladder paralysis. A cat who loses his tail to trauma may take weeks or months to regain even a semblance of his former confidence and agility. Some tail-injured cats never recover their sense of balance.

				Your Cat’s Teeth

				Your cat doesn’t chew his food. He chops it up and swallows the chunks. Unlike the teeth of omnivores (like us) and herbivores, your cat’s teeth don’t have flat upper surfaces for chewing and grinding vegetation. Instead, they’re optimized for stabbing, chopping, shearing, and stripping meat from bone.
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					Jessie shows off her
 splendid dentition.

				

				Your cat’s versatile teeth also come in handy for defense and offense. His canines, or fangs, are designed for dispatching prey swiftly and accurately with the trademark “killing bite.”

				Kittens are born toothless. By two months, they have twenty-six deciduous baby teeth. By five to six months, thirty permanent teeth replace them. Your cat’s six upper incisors and six lower incisors are used for gentle nibbling. He uses his four canine teeth (“fangs”) to stab prey and administer the killing bite. His upper premolars (six in all, three per side) shear and grind food, while his two upper molars (one on each side) chop and cut.

				His four lower premolars (two per side) grind, while his two lower molars (one on each side) shear meat from bone. Your cat’s lower molars and last upper premolars (called, together, the carnassials) fit together like scissors, enabling your cat to chop his food into chunks before swallowing.

				Your Cat’s Muscles

				Your cat has more than five hundred skeletal muscles; we much larger humans have only about six hundred.

				Although he also has muscles not under voluntary control (including cardiac muscle and smooth muscles in internal organs), it’s his skeletal muscles that endow your cat with his stunning speed and power. Large, strong muscles attach directly to his pelvic girdle. While galloping all-out, his agile forelimbs bear almost half his weight. His hind limbs become mighty engines of forward propulsion.

				Your cat’s floating collarbone and narrow chest allow his forelimbs to swing freely; the forelimbs and paws contribute flexibility and agility. His digitigrade (“on toes”) posture offers both speed and stability, effectively lengthening his limbs and thus his overall stride. Only a small portion of what in humans is called the ball of the foot ever touches the ground, allowing the limb to quickly move forward, accelerating movement at any speed.

				Your cat is a “perfect walker,” placing each hind foot almost exactly in the print made by the corresponding front foot, making a nearly straight-line track. The ultimate conservationists, cats expend no more energy than is absolutely necessary. The typical cat gait is a leisurely walk. Although your cat has trouble changing direction rapidly (you’ve seen him skidding to a halt and fishtailing around corners), he’s a master at shifting swiftly from one gait to another.

				Like only two other animals, the camel and the giraffe, all felines share a “diagonal” gait (both legs on one side, then both on the other) that requires a minimum of energy while optimizing grace, agility, stealth, and speed. Starting out at a walk, your cat first extends his right hind leg, then his right foreleg, then his left hind leg, and finally his left foreleg. If an interesting opportunity motivates a brisker trot, his hind legs move more rapidly to catch up with the diagonally opposing forelegs, and then move in pairs: right foreleg with left hind leg, left foreleg with right hind leg.

				In a heartbeat, the trot explodes into a mighty gallop, a series of long, low half bounds, his flexible spine alternately stretching and compressing. Picking up speed, your cat powers himself forward from both hind limbs at once, lands ever so lightly on one forefoot, and immediately transfers his weight to the other forefoot, which touches down a stride farther on. His hind limbs touch down again, propelling him forward with their mighty thrust. At full throttle (he can sprint about thirty-one miles per hour), his hind limbs can extend ahead of his forelimbs, and he’s actually airborne between strides. He can sustain this speed only for short bursts, though. His sprinter’s muscles tire quickly.

				Whether pursuing prey or escaping danger, cats prefer jumping over sprinting. Your cat can easily jump five times his height. When it comes to climbing, what goes up (easily and quickly) must come down (not so easily). Superbly designed for ratcheting upward with powerful thrusts from his hind limbs and a secure grip with his foreclaws, your cat has considerably more trouble reversing the process. He’ll generally resort to slithering down, tail-first, until he’s within striking distance of the ground, and then turn and jump.

				Every bit as vital to your cat as swift, efficient movement is his ability to instantly stop and freeze, holding a pose impossibly long. His musculature also endows him with the capacity for extremely slow, highly controlled stealthy movement—that maddening, barely perceptible creep that suddenly explodes into a mighty pounce.

				Your Cat’s Skin and Coat

				Your cat’s skin is his largest organ. It’s thinner than that of most other animals: 1⁄16 to 1⁄12 inch thick over his neck, but only 1⁄64 inch thick on his belly. Feline skin is a complex, multifunctional system, rich with receptors sensitive to touch, temperature, pressure, vibration, and pain. It regulates heat loss, keeping vital moisture in and toxins and harmful bacteria out. Its looseness ensures that most wounds remain superficial, and it can even aid your cat’s escape from an enemy’s grasp.

				The inner layer, or dermis, bristles with sensors and complex structures, especially in the follicles, pits in the skin from which hair grows. As the cells of the skin’s outer layer, or epidermis, multiply and migrate outward, replacing dead cells shed at the surface, they flatten and become horny, forming a tough, waterproof barrier. Pigment in the epidermis gives the skin its color and protects against harmful solar radiation. Tiny bumps called tactile pads, on the skin between the follicles, respond to the slightest pressure.

				His hair coat is your cat’s first line of defense, providing insulation, waterproofing, camouflage, and protection against minor cuts and abrasions. Your cat’s hair (up to 130,000 hairs per square inch on his belly, and about half that along his back) grows about 1⁄12 of an inch every month. Each primary or guard hair grows from an individual follicle, surrounded by clusters of secondary hairs—thickened, bristle-tipped awn hairs, or fine, crinkled down or wool hairs. Secondary hair grows in clusters around each guard hair.

				Each guard hair’s follicle has its own blood supply, nerves, touch receptors, and sebaceous gland. Sebum secreted by this gland gives each hair a waterproof shield and endows the coat with its healthy shine. Sebum also contains cholesterol, converted by sunlight to essential vitamin D and ingested when your cat grooms himself. The arrector muscle connected to each follicle lets your cat instantly fluff out his coat in response to cold (to trap warm air near his skin) or to a threat (to make him appear larger and more formidable).

				Each follicle has its own growth cycle, a period of rapid hair growth followed by a slowdown and then a resting phase. When the follicle becomes active again, new growth pushes the old hair out—right onto your sofa or suit. See chapter 11 for hints on outsmarting your cat’s predilection for shedding all over your furniture and clothing.

				
					Are Black Cats Lucky Cats?

					According to scientists at the US National Institutes of Health, black fur has evolved separately many different times in different species of cats, including the domestic cat, the leopard, and the jaguar. The fact that a particular mutation shows up repeatedly usually means that the mutation gives the animal some survival advantage. Of course, black fur itself is a great survival advantage: It makes stalking and hunting in the dark much easier!

					Owners of black cats now have an extra reason to prize their lucky felines. Modern genetic research has revealed that black-furred cats may be more resistant to certain kinds of diseases than other cats. Evolutionary geneticists Eduardo Eizirik and Stephen O’Brien and their colleagues, working at the NIH’s National Cancer Institute in Bethesda, Maryland, found that a mutation of a gene called MC1R causes black fur in cats. Interestingly, MC1R is part of a group of genes, the 7-transmembrane receptors, that allow viruses such as HIV to enter cells. Sure enough, black leopards (also called “melanistic leopards”) proved to be better at surviving virus epidemics that swept through their homes in Malaysia and Java. Similarly, black leopards and black servals demonstrated better resistance, as shown by their survival rates, to viral epidemics in the Aberdare Mountain Range in Kenya. 

				

				Your cat’s tough, protective, hairless foot pads are up to 75 percent thicker than the skin on any other part of his body, providing silent, sure-footed tread and exquisite sensitivity to touch, pressure, and vibration. His hairless nose pad, also extra thick, can detect temperature differences as little as 1 or 2 degrees. The rest of his body is relatively insensitive to temperature, betraying no sign of pain until skin temperature reaches 126 degrees F. Unlike you, your cat can’t cool himself by sweating. Instead, he pants and licks his fur to coat it with saliva, enabling rapid evaporative cooling.

				Apocrine sweat glands in each follicle all over your cat’s body are not useful for cooling, but they do secrete a milky fluid that’s important in sexual attraction. Specialized apocrine glands in the chin, lips, temples, and base of the tail secrete chemicals and pheromones, vital in intercat communication. These are the pheromones that your cat uses to “mark” objects in his environment as his property.

				A typical short-haired cat’s guard hairs are about two inches long, while a Persian’s may reach five inches. The proportion of guard to secondary hairs varies by breed. Devon Rex cats have no guard hairs at all. “Hairless” Sphynx cats actually sport coats of very fine, downy fur.

				Coat color and pattern, determined by complex genetics, depend on the presence, location, and proportion of pigments. Every domestic cat is essentially a tabby, though. Your cat’s coat, whatever his colors and markings, merely masks the “agouti” pattern of his African wildcat (Felis silvestris libyca) ancestors.

				Skin and coat problems—dandruff, dry or greasy fur, offensive odors, itching and scratching, failure to self-groom, excessive shedding, hair loss—are often the first symptoms of poor nutrition, parasites, allergies, illness, or psychological problems. See chapter 6 for tips on outsmarting your itchy cat.

				Your Cat’s Paws and Claws

				Your cat’s paws and claws form a beautifully integrated system of versatile, efficient tools and weapons.
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					Your cat’s marvelous paws and claws.

				

				On most cats, each front paw carries five toes, five toe pads, five claws, a large metacarpal pad, and smaller carpal pad. The innermost toe, while not opposable, works much like our thumbs in grasping and climbing, while the paw itself can rotate inward to swat or grip prey. Each hind paw carries four each of toes, toe pads, and claws, plus a metatarsal pad.

				
					Papa’s Polys

					At the Hemingway Home and Museum in Key West, Florida, numerous descendants of author Ernest Hemingway’s prized polydactyl cats wander the lush tropical gardens and greet visitors. These pampered “conch cats” are named after movie stars, authors, and characters from Hemingway’s books. Most of the cats are spayed or neutered, but select polydactyls are allowed to reproduce, to honor Hemingway’s fascination with his multi-toed feline companions.

				

				Cats with a genetic mutation called polydactyly sport one or more extra toes. They can have up to twenty-eight toes in all. The extra toes, which generally cause no problems, are usually on the front paws but can show up on all four feet. Polydactyl cats look like they’re wearing baseball gloves or giant mittens. Polydactyly is very common in some regions, such as New England, and rare in others.

				The thick (1⁄20 inch), tough skin on each foot pad, or torus, offers your cat protection on rough surfaces, excellent traction on slippery ones, and a silent stalking tread. Using a clever self-protective strategy, your cat employs his sensitive foot pads to investigate the temperature, texture, size, and shape of unfamiliar objects. First, he’ll extend his preferred paw. Then he’ll give the object a tentative tap, then a firmer, more confident tap, perhaps followed by a swat or a closer examination with his nose.

				As the cat moves about, Pacinian corpuscles—sensors within the dermis and fatty layers of the pads—relay information about his orientation and posture to the brain. They’re also sensitive to tiny vibrations, working in concert with other senses to help the hunter locate and track potential prey.

				Found nowhere else on the body, eccrine sweat glands in the foot pads help a hot or frightened cat exude watery sweat—and leave telltale damp footprints. Tucked between the foot pads, sebaceous glands secrete a scented oil that keeps the pads moistened and supple and leaves a distinctive scent mark, undetectable to us but clear to other cats, on objects the cat strokes. Once a cat chooses a suitable location to strop his claws, he’ll keep returning to it. Read chapter 6 to discover how to outsmart your cat’s scratching urges and redirect him to acceptable scratching sites.

				Never underestimate your cat’s paws. While they may gently caress your cheek, they also conceal a specialized weapon system of awesome power.

				Made of keratin, the same horny protein that forms the outer layer of the skin, each claw—actually part of the skin rather than the skeleton—is anchored firmly to the terminal toe bone by the dorsal elastic ligament. Claws ordinarily lie beneath folds of skin under the toe pads, retracted by ligaments. But when necessary, deep digital flexor muscles in the toes rotate the toe bones forward, extending the claws, ready in a heartbeat for defensive or offensive action—or just a good scratching session. 

				Each claw grows continuously. While most cats keep their claws conditioned and well honed by stropping them regularly, you might want to clip the claws to prevent damage to your furnishings, and your skin. Read chapter 6 to learn more about claws and their care, and how to prevent claw damage.

				
					Choose a Paw

					Is your cat left-pawed or right-pawed? Watch him carefully and see which paw he extends first in tapping and investigating interesting objects. A study of sixty cats by Dr. J. Cole at Britain’s Oxford University found that 38 percent of the studied cats were exclusively left-pawed. An additional 20 percent showed a decided preference for using their left paw as their “primary” paw. (Only about 10 percent of humans are left-handed.)

					This means that most cats are right-brain dominant, because the right side of the brain controls movement on the left side of the body. In humans, right-brain dominance is associated with a high degree of intuitiveness.

				

				Foot pads are very sensitive, so many cats dislike having their pads touched or stroked. If you plan to keep your cat’s claws trimmed, start in kittenhood to accustom your cat to having his paws, claws, and toes handled gently and respectfully. This will make your care tasks much easier over his lifetime.
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					Chrysanthemum is very
 proud of her versatile
 tongue.

				

				


				Your Cat’s Tongue

				Your cat’s long, flat, flexible tongue is a marvelously multifunctional instrument.

				It pulls food into your cat’s mouth, where taste buds embedded in the tongue’s surface relay information about taste, temperature, and texture to his brain. Ever wonder why your cat turns up his nose at food right out of the refrigerator? He prefers his food closer to 86 degrees F, his tongue’s normal temperature.

				
					No Candy for Kitties

					It’s well-known that cats, unlike dogs, don’t crave sweet treats. Scientists now know why: Thanks to a genetic mutation, cat tongues are unable to detect sweetness. 

					We humans possess receptors on our taste buds for five distinct types of flavors: sweet, sour, bitter, salty and “umami.” The receptors for “sweet” tastes consist of two different proteins produced under the direction of two genes, and then combined to make a single receptor. When we taste sugar, the receptor tells our brains, “sweet!”

					In cats, though, one of the genes that produces the sweetness-detecting proteins is missing some crucial information—so one of the proteins doesn’t get made properly. Without both proteins working together, the cat has no way to detect sweetness. But because cats, from domestic felines to lions and tigers, are obligate carnivores, they really don’t need to be able to taste sugars. The typical wild feline’s diet is rich in protein and fat, and low in carbohydrates and sugars. Therefore, the loss of their “sweet tooth” has never posed a problem for them. As James Richards, DVM, spokesman for the American Association of Feline Practitioners and director of the Cornell Feline Health Center at Cornell University College of Veterinary Medicine, once put it, “A sweet receptor in cats would be like me having a taste receptor for wood.”

				

				
					Watch That String
 Linear materials like yarn

						and string are dangerous
 cat toys. Once your cat has
 yarn or string in his mouth,
 the barbs on his tongue

						make it nearly impossible
 for him to spit it out. If
 swallowed, yarn, string,

						and similar materials can
 cause serious internal injuries.

				



				It’s also a very sophisticated water-dipper. Unlike dogs, who slurp noisily, cats sip quietly and neatly, never getting their chins or whiskers wet. The clever cat simply touches the surface of the liquid with the smooth tip of his tongue, rapidly pulls up a column of liquid and then—when the column is as high as it can be before falling back down—closes his jaws and captures the liquid. (See “Learning How Cats Drink,” page 34.)

				It’s a cleaning appliance, smoothing ruffled fur, drying wet fur, and distributing saliva (with its built-in cleansing and deodorizing agents) to every part of his coat. Powerful, rearward-facing, hook-like barbs along the center of the tongue, called filiform papillae, help your cat remove dirt, dust, and other foreign matter from his coat.

				It’s a rasp. The filiform papillae come in handy for stripping meat from bones.

				It’s an air conditioner, too. An overheated cat curls his tongue into a tube for efficient panting, and distributes saliva over his coat, enabling rapid evaporative cooling.

			Your Cat’s Nose and Vomeronasal Organ

			
				
					[image: 03_07SNE.tif]
				

				Silver “flehmening.”

			

				Ever see your cat with his head cocked at a slight angle, eyes half closed, mouth narrowly open, lips curled back in what looks like a grimace or snarl, maybe even drooling?

			He’s “smell-tasting,” using a specialized organ between the roof of his mouth and his nasal cavity called the vomeronasal or Jacobson’s organ to sample a particularly interesting odor. His weird expression is called the flehmen reaction or gape. He’s flicking the tip of his tongue against his upper palate and the roof of his mouth behind his teeth, to better deliver the odor molecules to his vomeronasal organ. Contrary to appearances, a flehmening cat is not grimacing in disgust, but analyzing and savoring a chemical message that carries extraordinary pleasure or importance. By flehmening the messages in a urine mark, for example, your cat can discover the marker’s gender, sexual availability, status, territoriality, and agenda.

				Cats also flehmen when “sampling” the odors of feces, gland secretions, certain plants, and a variety of nonbiological scents, including many common cleaning products.

			
				Learning How Cats Drink

				Cats and scientists, with their endless curiosity about the world, have long enjoyed fruitful partnerships. In the seventeenth century, the great mathematician Sir Isaac Newton, inspired by his cat, invented the cat-flap. In the twenty-first century, another curious scientist also inspired by his cat discovered how cats drink.

				Dr. Roman Stocker, a biomechanical engineer at the Massachusetts Institute of Technology, usually studies how microorganisms like plankton move about in their tiny, watery worlds. But one day, as he was watching his cat, Cutta Cutta, lap water, he realized he was observing a very interesting biomechanical phenomenon. Had anyone actually studied the biomechanics of cat-lapping? As it turned out, no one had. 

				Unlike us, cats can’t seal their cheeks to take in liquids via suction. (Neither can dogs.) Even though cats sip neatly, quietly, and elegantly in comparison to noisily slurping dogs, it has long been assumed that their drinking techniques were probably similar; both, it was thought, curved their tongues into ladles and scooped water into their mouths. But cats, especially, lap so rapidly that no one could tell for sure. 

				One of the specialties of Stocker’s MIT lab is micro video photography, so he had the right tools at hand. He and his colleagues (Pedro M. Reis of MIT, Sunghwan Jung of the Virginia Polytechnic Institute, and Jeffrey M. Aristoff of Princeton University) filmed Cutta Cutta lapping. The researchers first thought that the rearward-facing barbs on the cat’s tongue (the filiform papillae) might have something to do with the mechanics of drinking. But it turned out that only the smooth tip of the feline tongue is involved.

				Here’s how it works: The cat curves the upper side of his tongue downwards into a “J” shape, so that just the smooth tip delicately touches the water’s surface. The surface tension of the water makes the liquid stick to the tongue. The cat then pulls up, at high speed, a column of water. At the exact instant when the column is tallest, and the exact instant before gravity would pull the column back down, the cat closes his mouth and captures the liquid. Neat! In scientific terms, the cat’s lapping method depends on his instinctive ability to calculate the point at which gravitational force would overcome inertia and cause the water to fall. 

				The scientists discovered that cats do indeed lap quickly: four times per second, much too fast to see with the unaided eye. The tip of the cat’s tongue moves at a speed of about three feet per second. They also calculated how much liquid a cat like Cutta Cutta takes in with each lap: about 0.1 milliliter per lap. At four laps per second, that’s nearly five teaspoons per minute.
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				So that they could make additional measurements and observations without further inconveniencing Cutta Cutta, Stocker and his colleagues built a simple robotic tongue: a piston capped with a glass disk about the size of the tongue tip. They wanted to see exactly how fast a cat would have to lap to maximize his water intake. The engineers experimented with different lapping speeds and positions, and discovered that cats lap at precisely the most efficient speed. Cats instinctively know just when to close their mouths to get the most water.

				Next, the researchers devised a mathematical model of cat-lapping. Their model stated that “the lapping frequency should be the weight of the cat species, raised to the power of minus one-sixth and multiplied by 4.6.” (I will spare you, and myself, the equations.) Simply, the model predicted that the larger the mass of the cat, the slower the lapping would proceed. 

				Now they needed to observe a wider variety of felines drinking. At the Franklin Park Zoo in Boston, Massachusetts, and the Stone Zoo in Stoneham, Massachusetts, the scientists took high-speed videos of lions, ocelots, leopards, and jaguars. Sure enough, all these cats lapped at just the speeds predicted by their model.

				For further data, the researchers turned to YouTube and other online video sites, with their millions of cat videos. They found that the cat-drinking speeds in these films also adhered to their mathematical model’s predictions. 

				This very elegant and interesting piece of research was published in the online journal Science (November 11, 2010) and was reported in the journal  Scientific American and on the front page of the New York Times, ensuring scientific immortality for Cutta Cutta, a gray-and-white rescue from a Boston-area shelter. And it proves once again that when it comes to cats, there’s always something more to learn.

			

			Your cat’s olfactory system has about 200 million odor-sensitive cells, while you have only about five million. He uses scent as his primary means of recognizing individuals, objects, activities, opportunities, and threats in his environment. With his sensitive sniffer, your cat keeps track of news, warnings, and local traffic, and gathers information to help him pursue prey, entertainment, and romance. His nose warns him about dangers (spoiled food, a lurking dog); announces opportunities (a receptive female, nearby prey); and reveals the activities and agendas of other cats.

	Read chapter 5 to learn how to live harmoniously with a creature endowed with such an exquisite sensitivity to odors, and how to outsmart the problem behaviors that can result.

				Your Cat’s Vocal Cords

				Your cat “speaks” by vibrating his vocal cords, elastic bands of muscle that lie within his larynx, a circular organ made of cartilage and muscle in the throat at the opening of the trachea, or windpipe. His voice box, or larynx, is connected directly to his skull by the hyoid bone. The nature of this structure prevents your cat from producing the ground-shaking roars that big cats like lions can make, but allows him to purr continuously while inhaling and exhaling. At the top of the larynx is a leaf-like flap called the epiglottis. It automatically closes when your cat swallows, keeping food from going down his windpipe.

				Read chapter 10 to learn more about your cat’s vocal repertoire, from growls to purrs to the “silent meow,” and how to outsmart a too-talkative, or too-quiet, cat.

				Your Cat’s Ears

				Your cat’s ears collect, focus, and deliver sound vibrations to his brain, providing him with his sense of hearing, while the vestibular apparatus of his inner ear helps him maintain his balance. The fluid-filled structures of his inner ear—the looping semicircular canals, the utricle, and the saccule—are essential to his self-righting ability. Every movement causes the fluids in his vestibular structures to ripple the millions of microscopic hairs that line them. These tiny ripples, along with the movements of fine particles that float within the utricle and saccule, flash to your cat’s brain precise, up-to-the-microsecond information about his actions, position, and orientation in space.

			
				Is Your Cat Psychic?
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				Extraordinarily sharp senses, mysterious nocturnal habits, and solitary, stealthy natures have long given cats a reputation for having a “sixth sense,” able to perceive unseen or unearthly and paranormal forces. Many cats have made documented, incredible journeys back to cherished homes or people. During the Middle Ages, this reputation for paranormal connections, psychic powers, and “psi-trailing” cost millions of cats their lives, because such powers were associated with the devil. Today, though, it’s given rise to a whole new specialty: “pet psychics” and “animal communicators.” For a fee, they’ll contact your cat’s mind and find out what he’s thinking and what’s bothering him.

				Pet psychics’ services cost anywhere from $35 for a fifteen-minute phone consultation to several hundred dollars per hour. For the price of a few sessions, you could get a deluxe combination scratching post and climbing tree with all the trimmings.

				I remain skeptical—although when it comes to cats, I rule nothing out. If my cat has something important to say, why would he disclose it to a stranger over the phone? If you believe that you can access your cat’s mind directly, try it. Develop your own intuitive powers. Talk to your cat and listen to him.

				Meanwhile—I’ll go with the climbing tree.

			

			Your cat can easily perceive sounds at much higher frequencies than humans or even dogs—up to 50 to 65 kilohertz. (Our limit is about 18 to 20 kHz.) The shape, mobility, and focusing facility of his external ear structures allow him to detect extremely faint sounds—like the tiny, high-pitched squeaks of mice. All this also helps explain the heightened attention your cat pays high-pitched human voices and kittenish mews, and his aversion to loud or harsh noises.

				Your cat’s inner ear gives him an exquisite sensitivity to static electricity, sounds, and vibrations imperceptible to humans, and to tiny fluctuations in atmospheric pressure and in the earth’s magnetic field. This sensitivity has given the cat, throughout the ages, a reputation as an uncannily accurate predictor of storms and earthquakes.

				Before humans understood the science behind many atmospheric and geological phenomena, the cat’s “psychic” weather- and disaster-forecasting abilities were attributed to magic or to a mysterious sixth sense, and gave rise to much folklore and numerous proverbs. But it’s probably just the tickling of his finely tuned inner ear structures in response to such stimuli that causes cats to scratch or wash their ears more vigorously before a thunderstorm, or to display unusual agitation as the earth subtly vibrates.

			
				Some cats are born deaf.
 White cats with blue eyes

					are much more likely
 to be affected, due to a
 congenital absence or

					degeneration of the inner
 ear’s organ of Corti. A

					white cat with only one
 blue eye will likely be deaf

					only in one ear, usually on
 the blue-eyed side.

			

			The nineteen muscles in each of your cat’s pinnae—the visible, cone-shaped, outer ear flaps made of delicate, skin-sleeved cartilage—allow him to swivel his ears independently up to 180 degrees around and prick them directly toward a sound source much faster than any dog could. The separation between the pinnae and their ability to swivel independently lets your cat pinpoint the location of a sound with singular precision. He can distinguish sounds 5 degrees apart—only about three inches apart at a distance of three feet.

				Older cats, like elderly humans, can lose much or all of their hearing. For a solitary feline predator in the wild, seriously diminished hearing can mean the difference between survival and starvation. But in safe, familiar surroundings, even a completely deaf cat can enjoy a long, happy life. 

				Ear infections, otitis (inflammation of the ear), and parasites such as ear mites can cause hearing loss as well as tremendous misery. If your cat suddenly starts digging and clawing furiously at his ears, shaking and tilting his head, squinting in distress, or walking or running around in circles, or if you see dark, gummy or other unusual material in his ears, call your veterinarian immediately.

				Your Cat’s Whiskers

				Each of your cat’s whiskers is an exquisitely sensitive receptor, thick and stiffened at the base, tapering to dainty fineness at the tip, yet firm enough to brush against obstacles without collapsing. Growing from a distinctive follicle strengthened by a fibrous capsule, each whisker is twice as thick as your cat’s guard hairs and extends three times deeper into his skin. The follicles lie in a bed rich with blood vessels and nerve endings. Connected to the follicles are arrector muscles that allow your cat to instantly pivot his whiskers. Each whisker is innervated—connected to nerves that transmit impressions directly to the brain—where visual and tactile centers occupy adjacent areas.

				Your cat uses his whiskers as both a rough gauge of the size of a passage, and an early warning system of what lies beyond. Whiskers transmit information carried by tiny air currents directly to his brain, enabling him to evade potential dangers or pursue interesting opportunities. By detecting subtle changes in atmospheric pressure and sensing air currents around obstacles, whiskers enable swift, confident navigation, even in darkness. Along with his other senses, especially vision, whiskers keep your cat informed about what’s nearby and where he is in relation to it.

				Whiskers also help your cat avoid eye damage. Potential dangers graze his whiskers first, triggering a protective blink. Even in dim light, when he can’t focus on close objects, whisker data let him proceed with speed and confidence. Whiskers verify and reinforce information gleaned through his other senses, and provide critical data obtainable in no other way.

				Your cat’s most prominent whiskers are his mystacial vibrissae, arrayed across his muzzle (cheeks) in four horizontal rows, with approximately twelve whiskers on each side. The strongest, thickest whiskers are in the two middle rows. He can move the top two rows independently of the bottom two.

				The tufted genal vibrissae extend from high on the outer edges of your cat’s temples. His superciliary vibrissae arch gracefully above his eyes, while his carpal vibrissae sprout from the backs of his forelegs. These “paw whiskers” are a common feature of carnivores who use their forelegs to grasp prey. Many cats also have short, bristly, whisker-like hairs on their chins that, while not true whiskers, possess enhanced sensitivity.

				When he captures prey, your cat needs to know whether it’s still alive and exactly how it’s positioned, so he can apply an accurate killing bite. The carpal whiskers, in concert with the mystacials, fanned forward in an information-gathering net, tell him.
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