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Praise for The Age of Cats

‘Excellent. Losos is an engaging and often funny guide who explains the science clearly and with nuance’

New Scientist

‘Engaging and wide-ranging … The Age of Cats is a readable and informed exploration of the wildcat that lurks within Fluffy’

Jerry A. Coyne, Washington Post

‘Losos is entertaining and anecdotal, learned and chatty … The book, surveying cats’ evolutionary history, behavioural habits and potential future, has a lovely cast list of felines wild and domestic, large and small’

Spectator

‘Cats are amazing. They fascinate and bewilder us … [The] cat stories detailed here will only heighten the reader’s amazement. And Losos has done cats at least as proud as we imagine they pride themselves’

Science

‘A must-read’ 

Marc Bekoff, Psychology Today

‘Reaching back into the evolutionary history of the cat family, brought right up to date with the emergence of new breeds and hybrids, this fascinating book deserves to be on every cat-lover’s nightstand’

John Bradshaw, author of Cat Sense: How the New Feline Science Can Make You a Better Friend to Your Pet

‘If you have ever lived with a feline long enough to reach an accommodation, you’ve probably asked yourself: Am I training the cat, or is the cat training me? That question is a gateway to the labyrinth of fascinating riddles explored by Jonathan Losos – himself a lifelong ailurophile as well as an eminent evolutionary biologist – In this engaging and very smart book’

David Quammen, author of Spillover and The Song of the Dodo

‘Fascinating, fun and full of facts, this thorough investigation will appeal to general readers and cat lovers alike’

Booklist

‘Not just another cat book, this enthusiastic study traces the evolution of the domesticated house cat from the African wildcat and explores the scientific questions it raises … A vivid, well-rounded treat for anyone interested in cats’

Kirkus Reviews

‘Splendid … The surprising trivia … and stimulating scientific background shed light on what goes on in the minds of humans’ second-best friend’

Publisher’s Weekly

‘This isn’t another cute cat book. Instead, Losos, a professor at Washington University in St. Louis, taps deeply into a wide range of feline research, from digital tracking of nighttime activity to DNA testing, to show how much we’ve learned so far about cats – and how much is still left to discover … Losos is a quirky and engaging writer’

Hope Reese, Undark

‘A wonderful book. Losos is an inspirational guide to all matters feline’

WellBeing International

‘An impressive and enlightening deep dive into how our beloved feline companions found their way into our hearts and homes’

Pam Johnson-Bennett, Certified Cat Behaviour Consultant and author of Catwise, Cat vs. Cat and Think Like a Cat

‘A fascinating, evidence-based look at how we have lived with cats for thousands of years – with an eye on where our relationship with cats might go in the future. The Age of Cats is an engaging journey through cat evolution and domestication’

Mikel Delgado, Ph.D, Certified Applied Animal Behaviourist




Dedication

To my late father, Joseph Losos, 
to whom I owe my love of cats and so much more
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One

The Paradox of the Modern Cat
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It’s a good thing cats aren’t the size of large dogs, says an old joke, because if they were, they’d eat their owners. As a cat-loving scientist, my first reaction was to laugh, quickly followed by the thought “How can I research this idea?” Sadly, even science has its limits. Until we’re able to produce seventy-five-pound housecats, we’ll never get a definitive answer.

That’s not to say that science is entirely silent on the question. A 2014 research paper was widely reported to conclude that “Cats Would Kill You If They Were Bigger,” as the Orlando Sentinel declared in its headline. USA Today eliminated the subtleties, declaring “Your Cat May Want to Kill You.”

In reality, the research paper said no such thing. Rather, the scientists compared behavioral tendencies, such as aggressiveness and sociability, among five feline species ranging in size from the housecat to the African lion. The paper’s primary conclusion was that personality-wise, there aren’t many differences among cats, regardless of size. Zookeepers have told me the same thing: if you can read the expressions and body posture of your cat, you can understand what a lion or tiger is thinking. The researchers did not suggest that housecats, were they the size of lions, would be sizing you up for supper—it was the journalists and bloggers who made that leap.[1][2]

Regardless of its implications for potential man-eating moggies,[3] the research reveals an important fact: in many ways, a cat’s a cat, whatever its size. This finding will come as no surprise to anyone who’s spent hours watching internet videos of tigers chasing laser-pointer dots, leopards jumping into cardboard boxes, and lions rolling in catnip.

The point that our household friends are little different from their wild relatives was driven home to me a few years ago on a trip to South Africa with my wife, Melissa. While driving around at night near Kruger National Park, a common sighting was a slender, tawny feline, faintly spotted or striped, the small cat caught in the spotlight’s glare for just a moment before he darted back into the shadows.

The first few I saw were reasonably close to the game lodge where we were staying. Based on their size and appearance, I presumed they were pets that belonged to one of the staff members, or perhaps the lodge kept them to keep rodents in check. In any case, they certainly seemed to be domestic cats, out for a ramble in the African wilderness. No good can come of this, I thought, with all the larger predators about, but that’s their business, not mine. So I didn’t pay much attention to these small waifs, nor was I disappointed when they quickly disappeared back into the bush—I’d try to give them a nice pat when I saw them back in camp.

[image: Image Missing]

An African wildcat.

But one day we encountered one of these cats miles from the lodge, and I realized that this could not be anyone’s pet. And, indeed, he wasn’t—he was an African wildcat, the species from which domestic cats arose (we’ll discuss in chapter six how we know this).[4] Further scrutiny revealed distinctive features: legs longer than most domestic cats and a striking black-tipped tail. Still, if you saw one from your kitchen window, your first thought would be “Look at that beautiful cat in the backyard,” not “How’d that African wildcat get to New Jersey?”

In terms of behavior, too, most domestic cats differ little from their ancestors. Sure, they’re friendlier—or at least more tolerant—of humans, and sometimes more sociable to each other, but in other ways—their hunting, grooming, sleeping, and general manner—they behave just like wildcats. Indeed, the ease with which abandoned cats go feral and revert to their ingrained, ancestral ways is evidence of how little the domestic cat has evolved.

For this reason, domestic cats are commonly referred to as “barely” or “semi-domesticated.” Domestication is the process by which animals and plants are modified by their interactions with humans in a way that benefits us.[5] By “modified,” I mean they have evolved through genetic changes that result in behavioral, physiological, and anatomical differences from their ancestors.[6]

In contrast to cats, “fully domesticated” species are substantially different from their wild ancestors. Consider the barnyard pig. Big, portly, pink, curly tail, floppy ears, very little hair. Sus domestica is the quintessential domesticated animal, a species sculpted by humans, greatly modified from the ancestral boar (Sus scrofa) to suit our needs and desires. Or contemplate cows, far removed from their majestic wild cattle ancestors, turned into meat- and milk-producing machines by our selective breeding over the millennia.[7] Similar selection applied to plants has created food crops like corn and wheat that are vastly different from their wild progenitors.

Not so for domestic cats. Look underneath the paint job—the variation in hair length, color, and texture—and most domestic cats are nearly indistinguishable from wildcats. The many great differences in anatomy, physiology, and behavior that distinguish most domesticated species from their ancestors don’t exist in cats.

Recent genome studies confirm this view. Whereas dogs have diverged from wolves in many genes, domestic cats and wildcats differ in only a handful. Cats truly are scarcely domesticated.

But this statement comes with a major asterisk. A small minority of cats are members of specific breeds (the rest are lumped into the category “domestic shorthairs and longhairs,” a more polite equivalent of “mutt”).[8] A breed is a group of individuals that share a distinctive set of traits that distinguish them from other members of the species. The distinctiveness of a breed is maintained by mating members of a breed only with each other generation after generation, firmly establishing the genes for these traits throughout the breed.[9]

Cat breeds vary in how distinctive they are. Some deviate little from the standard model, looking like a typical domestic cat, perhaps differing slightly due to curly hair or floppy ears.

But many cat breeds diverge greatly from the ancestral physique and behavior. If you happened upon a member of one of these breeds on the African savanna, you’d never mistake her for an African wildcat.

Indeed, some breeds are remarkably different not only from a standard housecat, but also from all other members of the Felidae (the scientific name for the cat family, encompassing everything from domestic cats to ocelots, lions, and tigers). Selective breeding, in other words, has created cats unlike those produced by millions of years of feline evolution.

So we have a cat conundrum. Most pusses are little changed from the ancestral version, yet a minority are radically different. How can cat evolution be simultaneously in slow and fast gear? Clearly, Felis catus—the domestic cat—is not a monolithic entity, evolving as one. Quite the contrary, multiple realms of cats exist, and these realms are evolving in very different ways.

To understand why, we have to think about the different categories of cat living around us. On the one hand, household pets are divided between those that are members of specific breeds and those that aren’t. On the other hand, unowned cats, those that don’t live in people’s homes, can also be split into two groups, those living entirely on their own and those being fed and taken care of by people (at least to some extent).[10]

The possibility that different groups of cats are evolving in different ways opens the door to questions about the future. Now that cats have traded the savanna for human environs, are we witnessing the origin of species, the domestic cat splitting into multiple lines, each going its own evolutionary way?

To address these questions, let’s consider the types of selection acting on these groups, starting with the cats belonging to specific breeds. Charles Darwin recognized that the way animal and plant breeders work is analogous to what goes on in nature: individuals with certain traits survive and reproduce more than individuals without those traits. If the traits are genetically based—that is, if individuals with the traits have different gene versions than individuals without them—then those versions of the genes and the traits they produce will become more common in the next generation. Continued over many generations, such selection can lead to substantial change. That is the way that species evolve by natural selection in nature, and it is the same process—called artificial selection at the hands of humans—underlying the development and refinement of new breeds.[11]

We’ll postpone for now discussion of why breeders choose to select for the specific traits they favor and why they even bother to create new breeds in the first place. The salient point is that breed development is an evolutionary process that produces plants and animals with entirely new features or new combinations of existing features. Because all members of a breed possess the genes responsible for these features, a breed retains its distinctiveness from one generation to the next. That’s why breeders talk about the “pedigree” of a specific individual—it demonstrates that an individual is descended from multiple generations of ancestors who are also members of that breed, and thus the individual should reliably possess the breed’s particular features (for this reason, I will refer to cats that are members of a breed as pedigreed).

Most owned cats, however, are not members of any breed (about eighty-five percent of pet cats in the United States, compared to fifty percent or fewer of all dogs). These are the cats in most people’s homes and that you see in pet stores and animal shelters. They may be a genetic mix of several breeds or, much more commonly, cats with no pedigreed ancestry at all. As a group, they have no defining characteristics other than being domestic cats. If you tell me you have a domestic shorthair, the only thing I know about him is that he’s a cat with short hair. By contrast, tell me you have a member of a specific breed—say, a Singapura—and I immediately have a picture in my head of what your cat looks like and maybe even how she behaves.

Most importantly for our purposes, the majority—more than ninety percent—of household pets in the United States are neutered and so aren’t contributing their genes to the next generation. They’re an evolutionary dead end. The pet cats we have in our houses are the result of the evolutionary descent from the African wildcat, but most of them are not shaping the future evolution of the species.

Rather, most reproduction among non-pedigreed cats is going on outside the house, in alleys, woods, and farms, out of our control. The cats themselves are deciding who breeds and who doesn’t. No artificial selection there. We are not choosing which ones can breed and which ones can’t, so there is no selection for traits that we might favor.

Some of these cats exist on their own, away from and independent of humans. They live lives very similar to the ancestral wildcats, and we’d expect natural selection to be favoring them to be just the way they are, hewing to the formula that has made wildcats successful for millions of years.[12]

Many unowned cats, however, live in proximity to people, often interacting with and being fed by us. For these cats, we can imagine a mix of selective pressures, in some ways favoring the ancestral wildcat ways for survival outside, but also favoring traits beneficial for living around and mooching off us.

Of course, even better than imagining would be scientific data on how natural selection is shaping these cats. As we’ll discuss later on, surprisingly little research has been conducted on how natural selection affects these cats, but the time is ripe for that to change.

This, then, is the sense in which the modern cat world is divided, one prong entering new evolutionary territory, producing felines unlike any the world has ever seen, perhaps even qualifying as fully domesticated. Meanwhile, many cats live a lifestyle not very different from their ancestors, out in nature, dealing with the elements, interacting with other species, impacting ecosystems. Because they are in charge of their love lives, they are determining their own evolutionary future, and not surprisingly, they’re sticking with the time-tested wildcat blueprint. An intermediate third prong is splitting the difference—unowned cats adapting to deal with the rigors of outdoor living, but also exploiting us as a food-providing resource.

This book is about how cats have come to this evolutionary fork in the road. It explores how selection—both natural and artificial—over the last several millennia has shaped the contemporary cat and continues to do so today; how cats, in turn, are interacting with the world around them; and what the future may hold for Felis catus.

THAT’S ALL WELL AND GOOD, but how do I, an evolutionary biologist who specializes in studying how lizards adapt to their environment, come to be writing this book? I’ll confess that I’ve always loved cats, ever since as a five-year-old I went with my mother to the Animal Protective Association of Missouri and adopted a Siamese cat to surprise my father on his birthday. I still remember when he came home from work, trying to hide Tammy behind my thin little-boy legs as dad walked into the kitchen, but her meowing gave away the surprise. Ever since, I’ve been gaga about felines.

But as I set out to become an evolutionary biologist, it never occurred to me to study cats. Their famed secretiveness was not attractive to someone who wanted to get out into nature and observe animals as they go about their daily lives. Lizards seemed so much more manageable: abundant, easy to find, easy to work with in both the field and the lab. I went with lizards and didn’t look back.

As I set about building my career, I didn’t pay much scholarly attention to cats, although I did pet them whenever possible. My impression was that there wasn’t a lot of cat research going on, and the little that existed wasn’t very interesting.

Turns out I was wrong. Several years ago, I learned that researchers were studying domestic cats employing all the approaches that I and my colleagues use to study lizards, lions, elephants, and other wild species. Everything from kitty cameras to GPS tracking to genome sequencing. I was surprised and amazed. Who knew there were so many scientists interested in cats, much less how much they had learned about the biology of our little friends?

And then I had what I humbly submit was a great idea. I’d teach a freshman college course on the science of cats. The goal would be to attract the students with the topic of cats, and then, when they weren’t looking, I’d teach them a lot of cutting-edge science—ecology, evolution, genetics—while they thought they were learning about felines.

It worked like a charm. Twelve fabulous Harvard freshmen enrolled in my class. We had a guest lecture by an Egyptologist on ancient cats, visited a cat show on Cape Cod, inspected portraits of cats at the Fogg Art Museum, and fed stray cats at the break of dawn behind boarded-up houses in south Boston. We learned a tremendous amount about cats, of course, and along the way, the students learned how modern-day biologists study biodiversity.

But something unexpected happened as well. Even as I was using cats to teach the students about science, I was myself becoming enamored with cat science.

I’m particularly fascinated by the diversity of modern-day cat breeds. Much of my research on lizards has focused on how, over thousands and millions of years, a single ancestral species can give rise to a large number of descendant species, each anatomically and behaviorally specialized to use a different part of the environment (technically, the phenomenon is called “adaptive radiation”). In comparison, the diversity of cats, which has occurred in decades rather than millennia, is extraordinary.

The November 1938 issue of National Geographic featured an article on cats, with photographs of Persian and Siamese cats that didn’t look all that different from each other. You certainly couldn’t say that about those breeds today. Just eighty-five years later, Siamese have gone from normal-looking cats with somewhat angular heads to extraordinarily elongated, slender, “slinky” cats with heads the shape of a spear point. It’s as if someone grabbed a 1938 Siamese and stretched his nose far forward from his eyes. Persians have been altered in the opposite direction to produce short-bodied, heavyset cats that basically don’t have a nose at all. In other words, in just a few decades, breeders have reshaped the anatomy of these felines to produce cats extraordinarily different from each other and unlike any cats that have ever lived. Or consider the short-legged Munchkin breed. If paleontologists found a fossil cat with that anatomy, they would likely classify it as something very different from Felis catus.

Cats, in other words, are a great example of evolutionary diversification, one that has occurred extremely rapidly and is worthy of scientific study. Realizing that, I haven’t given up my day job as a lizard researcher, but I am now also studying cats, investigating what we can learn about how they’ve evolved and continue to evolve, and what that might tell us about the evolutionary process in general.

CAT SCIENTISTS HAVE a severe case of dog envy. And for good reason: dogs have become the darlings of laboratory scientists and the journalists who report on them. If The New York Times is to be believed, canine studies are at the cutting edge of modern science, while feline investigation is stuck in the Middle Ages. Indeed, research on dogs has yielded important advances in some areas, such as genetics. Cat studies, though with less media coverage, have been equally bountiful, not only in many of the same areas as dog work, but also on topics untouched by canine scholarship. In many ways, it’s a golden age for the scientific understanding of our beloved pets. Thanks to the marvels of modern technology, the many mysteries of the cat are rapidly yielding to a new generation of ailurological[13] investigators.

The results of this research provide the material for this book. To understand today’s cats, we need to know their roots, who their ancestors were, how they’ve changed, and why. Archaeology, genetics, behavioral observations, and audiospectral analysis are just some of the types of research that can inform us about how cats have evolved over the last ten thousand years. We’ll also explore the high-tech approaches scientists are using to study how today’s cats interact with their environment—what they do when they go out the back door and head off to whereabouts unknown. The health of the environment is part and parcel of such discussions, and we’ll touch on the impact cats have on other species and what we can do about it. And finally we’ll wrap up by discussing the cat of the future: where felinedom is headed and what possibilities lie ahead.

The Age of Cats will also explore what we don’t know about cats. Certainly, there is no shortage of information available in the myriad of books, websites, and magazines devoted to all matters moggy. But as a scientist, I find myself often frustrated; it’s hard to separate fact from urban legend. Consider, for example, the names of many cat breeds. Is the Egyptian Mau really a little-changed descendant of the cats of the pharaohs? And do Persians, Abyssinians, Siamese, and Balinese really hail from their nominal places of origin?[14]

I often wonder, too, about the evolutionary explanations put forward by cat whisperers for the wacky things cats do. Does Bella really leave dead mice on your pillow to help you improve your hunting skills, and do cats truly chatter at the window because the sight of birds triggers the same rapid jaw movements they use to dispatch their prey? And what about Mr. Whiskers making biscuits on your belly? It’s equal parts adorable and annoying, but why does he do it? Concocting evolutionary just-so stories to explain why a particular species possesses a particular trait is easy. But scientifically testing such ideas is often much more difficult. For this reason, we’ll need to consider not only what we know about the cat’s evolutionary journey, but also what we have yet to discover and what questions science may not be able to answer at all.

Of course, the saga of cat evolution involves people as well as well as felines. As we’ll see, for thousands of years, our role was unintentional; cats drove the bus, evolving on their own terms to live around us. But in the last fifteen decades, the shoe has been on the other paw, and in many ways we have pushed the evolution of cats—at least some of them—in very new directions. We’ll explore how and why cat fanciers desire to create new breeds and what science tells us about how it happens.

The breeding and purchase of pedigreed cats comes in for a lot of criticism in some quarters. We’ll examine these critiques, some of which have merit. At the same time, we’ll consider whether selective breeding holds the prospect of producing cats that are better suited to living as domesticated creatures in today’s modern world.

The cats, of course, will be the central focus of The Age of Cats. To understand them, we’ll go to where they live and where they’re being studied, from suburban bedrooms to scientific laboratories, resort islands, and the Australian Outback. While there, we’ll meet the people involved in the cat world, the scientists and breeders who for one reason or another ended up spending their lives with a feline focus.

PEOPLE HAVE STRONG FEELINGS about cats, so deciding how to refer to them can be tricky. There’s not much controversy in referring to a cat as a “pet.” But what do we call the human side of the relationship? As the saying goes, “Dogs have owners, cats have staff.” In a less jocular way, many consider their feline companions to be more akin to friends or family than possessions. “Cat owner” has been discarded in many circles.

An increasingly common alternative is “pet parent.” Although I understand the reason some like this phrase,[15] I will not use it because I want to emphasize that cats are neither mini-lions nor mini-people. They’re cats!

“Friend,” “companion,” and many other names are also used. To my mind, there’s some truth in all of these, and none of them is perfect. I’ll use various terms interchangeably.

What’s more important to me is emphasizing that cats are not objects. They’re living, sentient beings, and we certainly interact with them as such. For this reason, I will not use “it” in reference to a cat. To avoid using “he/she,” or similarly awkward conventions, I’ll alternate between referring to generic cats as females in even-numbered chapters and males in odd-numbered chapters. Of course, when discussing specific, real cats, I will refer to them according to their real sex.

There’s also the question of what name we use for the species. Scientifically, Felis catus does the trick, but what about in everyday usage? I grew up calling them housecats. Some people, however, get their knickers in a twist about this term. After writing a piece for National Geographic’s website in which “housecat” was used, I received a haughty letter informing me that the term only applies to cats that never go outside.[16] The writer of this letter—and his pedantic fellow travelers—are welcome to their opinion, but in fact, the term is commonly applied to all members of Felis catus, regardless of abode. On the other hand, “domestic cat” is also widely used, but to my mind is both dull and sometimes misleading: there’s very little “domestic” about many members of this species.

We could, and often do, refer to them simply as “cats.” But we also use that term to refer to all members of the cat family, from lions to lynxes (why dogs got their own name, separate from other members of the Canidae, and cats didn’t is an interesting question I won’t pursue).

My solution? I’ll use all three interchangeably. I’ll tend to use “cat” when it’s clear to whom I’m referring, but when there’s possible ambiguity as to which feline, I’ll use “housecat” or “domestic cat” as the whim hits me.

Finally, a huge variety of terms have been created to refer to cats living in different ways. Although there are subtle distinctions responsible for the profusion of categories, I’m simply going to refer to “pets” and “unowned cats,” recognizing that there is a gray zone between them. Among “unowned cats,” those that live in large groups and are fed by people may be referred to as “colony cats.” Those that live on their own, usually by themselves and not being fed or otherwise taken care of by people, will be referred to as “feral cats,” again recognizing that the line between feral and colony cats can be blurry. A common distinction between “stray” and “feral” cats is that strays are socialized to humans due to previous interactions, whereas feral cats are not and react fearfully to our presence. Given enough time on their own, stray cats can lose their socialization and become feral.

ENOUGH TERMINOLOGY! Most books on cats open in ancient Egypt, talking about how the African wildcat came to live among humans and then was domesticated, first as a mouse catcher, then as a pet, finally as a god. It’s a great story, and we’ll get to it eventually. I want to start off, however, on a different tack, by discussing the cats of today.

I’ve already discussed how little most cats have changed from their ancestors, but that doesn’t mean they haven’t evolved at all. We’ll start by considering the few ways non-pedigreed cats have changed, the “semi” in their domestication. For many species, the first step in the domestication process is change in comportment and temperament, and so that’s where we’ll begin, by considering the behavioral changes Felis catus evolved in its descent from the African wildcat.





Two

The Cat’s Meow

[image: Image Missing]

Meowww!

That’s a sound familiar to anyone who’s ever lived with a cat, and to most people who haven’t. The meow is the quintessential cat trait, the defining characteristic of catdom to many. But just what are cats trying to say when they meow, and to whom? And if they’re talking to us, does that mean the meow is a housecat trait that evolved during domestication?

I ALWAYS ASSUMED that cats communicate with each other by meowing, and that they’ve just expanded their social circle to include us. The cat experts, however, say otherwise. Look up any scientific review of cat communication and you’ll read that when adult cats interact with each other, they rarely meow (though they will make other sounds, especially in unfriendly interactions).

But there’s a funny thing about these scientific papers. When scientists make statements in a paper, they reference other papers that have provided evidence for that statement (except when interpreting their own data presented in the paper). And if you look at all the papers that say that cats don’t meow to each other very much, you’ll find that they all refer to a single study.

It would seem, then, that the entire evidence that cats rarely meow to each other comes from one study of colonies of neutered cats living outdoors in England. I have no reason to question this finding—I can’t recall any of my cats ever meowing to each other (as opposed to the occasional hiss or growl).

Still, I wondered how safe it was to extrapolate from one study of outdoor cat colonies to all cats that share our homes. Taking that idea one step further, I thought about what sort of cat, if any, would talk to her fellow felines. And then it came to me: surely it would be Siamese cats, the chatterboxes of the feline world, renowned for talking to humans nonstop. But do they do the same to each other?

Lacking both the time and funding to conduct a proper scientific investigation, I turned to the next best thing: an informal survey on Facebook. To the private group Siamese Cats, I posted: “Siamese are famous for talking with their humans. But do your cats ever meow to each other?”

The results were lopsided: twenty-eight of forty-one respondents (sixty-eight percent) said their Siamese meowed to other cats. A number of the “no” respondents noted that their Siamese made other sounds—like chirps—to other cats but didn’t meow.

Could all the Siamese aficionados who responded positively be mistaking a different type of vocalization for a meow? Or could these cat cohabitators—never trained to study animal behavior—be mistaken when they conclude that Jasmine’s meow was directed to Sheba? 

Maybe. But on the other hand, people spend a lot of time around their pets and know them well. When two thirds of respondents say their cats meow to each other, this possibility needs to be taken seriously.

Two observations bolster the conclusion that Siamese actually are talking to each other. Ten of the twenty-eight “yes” respondents specifically said that when their cat couldn’t locate other cats in the household, she started meowing to try to find them. Also, several “yes” respondents said that when their Siamese meowed loudly, others came running to her.

Tangentially, there was one other funny point from the survey: several respondents said their Siamese meowed to their dog!

I ran these results by several experts on cat social behavior and communication who agreed that these results rang true.[1] Although cats do meow much more to us, they also may meow to each other (and to dogs) at times, especially when trying to find each other.

Regardless, the question of interspecies communication remains. Cats meow more to us than they do to each other, so it’s not just a case of them treating us as part of the clan. What are they trying to tell us?

ANYONE WHO’S LIVED WITH A CAT knows that there’s no “one-size-fits-all” meow—rather, a cat has a diverse meow-cabulary with different sounds used in different situations. Other animals have similar vocal repertoires: dogs vary their barks in different situations, monkeys have different alarm calls for different predators.

If I were a betting man—and I am!—I’d put down good money that the different meows of cats are meaningful. And that’s just what a graduate student at Cornell University did.

Nicholas Nicastro enrolled in graduate school to study the evolution of human language. Finding the anthropology department riven by academic infighting and political correctness, he transferred to the psychology department, planning to work on primates.

One afternoon, he was conversing with his doctoral advisor, an expert on animal communication. The professor proclaimed that animal calls may have some emotional content, but nothing resembling a language. Nicastro countered that he had grown up around cats and thought that different meows were meaningful. His advisor was dubious and a wager was formulated. The idea of doing a PhD on primates was out—cat communication it would be.

Nicastro recorded meows from his own two cats and those that lived with a dozen friends and relatives. To make the recordings, Nicastro went to the cats’ houses and hung around until the cat was accustomed to his presence, which usually took an hour. Using a microphone placed within six feet of the cat, he then recorded meows made by the cat when she was being friendly toward her human housemate, was about to be fed, and was being brushed vigorously. Recordings were also made when the cat was placed behind a door or window she wanted to go through and when she was placed in an unfamiliar environment (specifically, inside Nicastro’s car).

Sometimes it became quite tedious waiting for an uncooperative cat to meow. In addition, when the cats were brushed, Nicastro ran his hand backward against the lay of the hair, trying to induce a meow indicating aggravation or unhappiness. Instead, several times he was bitten. Otherwise, the work went smoothly and Nicastro recorded more than five hundred meows.

The question he was investigating was simple: could people listen to a call and correctly identify the situation in which it was made? Nineteen college students participated for course credit; another nine young adults received a chocolate treat.

Participants came to the testing room, put on headphones, and listened to the cat calls one at a time, pushing a button on a console to indicate their guess at the context in which each meow was uttered.

Overall, the participants revealed only a slight ability to successfully identify the context: twenty-seven percent of calls were correctly identified, whereas by sheer luck, given that there were five possibilities, one would expect twenty percent of the answers to be right. Participants who had more experience living with cats, or who indicated they really liked cats, did better, but even the most successful participant, a woman who lived with cats, loved them, and interacted with them frequently, only correctly identified the context forty-one percent of the time. Nicastro lost his bet on the meaningfulness of the meow, but ended up with a great dissertation.

Similar results were produced by a subsequent study in Italy in which participants heard meows produced by cats that either were waiting to be fed, had been introduced into a room in an unfamiliar house, or were being nicely brushed by their human companion. Overall, the accuracy of the respondents was no better than guessing, although women were somewhat better than men, and people who had lived with a cat were more accurate than those without the experience of cat cohabitation.

These findings suggest that people have only a limited ability to distinguish the contextual meaning of a cat’s meow. The results are puzzling because we know that any given cat has a large repertoire of different meows. Moreover, in similar studies with dogs barking in different situations, people have a much greater ability to identify the context. Why can’t people figure out what a cat’s trying to say?

The answer was revealed in a study conducted in England in 2015. Using an approach similar to Nicastro’s, the researchers went to people’s homes and recorded cats meowing in four different contexts.[2] Then they played the calls back to listeners to see if they could correctly identify the context of each call. An important difference from Nicastro’s study, however, was that people who lived with each cat were included among the listeners.

Participants were reasonably proficient when listening to the cat with whom they shared a home, correctly identifying the context sixty percent of the time. By contrast, when hearing an unfamiliar cat, they picked the correct context a paltry twenty-five percent of the time, no better than guessing randomly.

These results suggest that each cat has her own specific meows that she uses in different situations, and that people who live with these cats learn to recognize what each meow means. However, these calls are cat-specific; there is no universal cat language, with one type of meow proclaiming “I’m hungry” and another indicating “I’m scared.” 

How these differences arise is unknown. Some scientists speculate that cats try out a variety of calls and learn which ones get the best response from their human companions in particular circumstances. Plausible, but I’m unaware of any data to back that up. Whatever the reason, the result is a private vocabulary shared between each cat and her human housemates.

Keep in mind that these points pertain only to the sound we call a meow. Cats make many other sounds, and the meaning of some of them—hisses and growls, for example—are quite clear to anyone. Swedish ailurologist Susanne Schötz, perhaps the world’s leading authority on cat vocalizations and winner of the prestigious Ig Nobel Prize (given to “honor achievements that first make people laugh, and then make them think”), lists eight types of call—meow, trill, howl, growl, hiss, snarl, purr, and chirp—as well as combinations among them, such as the growl-howl or trill-meow.

As for what, exactly, constitutes a meow, here’s what she has to say: “As a rule, meows are produced with an opening-closing mouth … The m is produced with a closed mouth, the mouth then opens for the e and stays open for the o, before closing with the w. Try meowing yourself, and look in the mirror while you do it. Do you see how the mouth first opens and closes?”

She’s right—that’s how I meow. But Schötz goes on to point out that the meow sound is hypervariable. Sometimes, instead of starting with an m sound, cats substitute a w or u. And sometimes they add extra syllables, like “meow-ow” or “me-o-ow.” The range of permutations is almost endless. Schötz provides four subcategories—mew, squeak, moan, and meow—but emphasizes that “a meow can be varied almost without end, and because there are so many different versions, it is not simple to assign the sounds to different subcategories.”

The “mew,” in particular, deserves discussion. A high-pitched meow in which the last, mouth-closing w syllable is omitted, mews are the adorable sound made by kittens when calling to their mothers. Some have suggested that the regular meow that our feline friends so commonly direct toward us is an extension of their juvenile behavior—they mewed to their moms, now they’re making a similar, more adult sound to us.

IF MEOWS ARE USED primarily to communicate with us, what does that say about the origin of meowing? Is it a feature that evolved when cats started associating with humans a few thousand years ago?

Apparently not. Observations on zoo animals indicate that most small feline species also meow.[3] And like their domestic brethren, these species only very rarely meow at each other, even less commonly than housecats. Another similarity is that kittens of these species mew to their mothers, just like domestic cat kittens.

Unlike domestic cats, however, these wild species rarely meow toward people. In a survey of zookeepers, of the 365 cats cared for, only two—both servals—meowed while near their caretakers. This was not due to lack of friendliness: several other species were amiable in many other ways to their keepers. If these species aren’t meowing to each other or to people, with whom are they trying to communicate? Or are they just talking to themselves? This is one of the many mysteries of feline biology requiring investigation.

A particularly important feline to consider, of course, is the African wildcat. By studying the meowing behavior of this species, we can understand which aspects of the housecat’s behavior were inherited from its ancestor and which evolved as the housecat adapted to living around humans.

And that’s exactly what Nicholas Nicastro set out to discover in the second part of his doctoral research. To do so, Nicastro traveled halfway around the world to the Pretoria zoo, which specializes in breeding African wildcats. A dozen cats were kept in enclosures arranged side by side, close enough for the cats to interact with each other. Nicastro set up microphones around the cages and observed the cats from the outside.

The project worked beautifully. Thanks to the attentive care of their keepers, the cats were “blasé about humans” and carried on unperturbed by the grad student’s watchful presence.

African wildcats definitely meow! “I was surprised that they meow so much. It’s pretty much a constant din,” he recalls.

In fifty hours of observations, he recorded nearly eight hundred meows, noting the circumstances in which each was uttered. Meows occurred when the wildcats were about to be fed, were engaged in aggressive encounters or were pacing back and forth. Only very rarely did one cat meow when engaging in friendly behavior with a person or another cat. Nicastro only studied adult cats, but other scientific reports indicate that African wildcat kittens mew to their mothers, just like other small felines.

Nicastro wasn’t just interested in whether African wildcats meow or not. He wanted to know how those meows compared to those of housecats. To find out, he digitally analyzed the audiospectral qualities of the calls, comparing calls given in similar situations.

Computer analysis clearly indicated the calls of the two species differ in all contexts: housecat meows are higher pitched and shorter in duration. The wildcat calls came across as more urgent, demanding. “Mee-O-O-O-O-O-W!” as Nicastro put it, compared to the domestic cats more pleasing “MEE-ow.”

Nicastro then recruited college students to listen to recordings and say whether they found the calls of domestic or wildcats to be more pleasant. Each student listened to forty-eight calls, twenty-four from each species, and provided a pleasantness score for each on a scale of one to seven. Not surprisingly, they could tell the difference between the Africans and the local cats and overwhelmingly favored the sound of the home team.

Is it a coincidence that to our ears, domestic cats meow in a more melodic way than African wildcats? Nicastro thinks not. He suggests that short, higher-pitched sounds are inherently more pleasing to our auditory system, perhaps because young humans have high-pitched voices, and domestic cats have evolved accordingly to curry our favor. 

This is an example of a scientific idea called the “sensory bias hypothesis.” The idea is that to communicate effectively, species evolve in ways that correspond to the sensitivities of the receiver’s detection capabilities. For example, female frogs are particularly good at hearing sounds of a particular frequency, so males produce mating calls of just that pitch. Similarly, guppies are particularly good at seeing the color orange—perhaps because choice food items are that color—and so flashy males sport orange spots to attract the attention of females. Although these examples refer to interactions within a species, the same holds true for communication across species. In this case, cats may have evolved to take advantage of our preference for high-pitched sounds.

More generally, these data indicate that domestic cats did not invent the meow. Nonetheless, they have adapted the utterance to live with us, altering the meow’s sound and using it in different contexts. They are not simply considering us to be fellow cats, communicating with us as they do to their feline brethren, because cats of all species rarely meow when talking to each other. The big difference is that domestic cats have evolved to meow to people as part of friendly interactions and correspondingly have altered the meow so that we find it more appealing.

THE MEOW ISN’T THE ONLY sound cats make that has been shaped by their association with us. Consider their other marquee sound.

Cats purr in many situations. Not only when they’re happy, but when they’re waiting for food, stressed, and sometimes even when they’re in pain. Just as with their vocalizations, the sound a cat makes when she purrs differs from one situation to the next.

In particular, cats are known to have loud, insistent purrs when they’re about to be fed—think about the cat at your feet, perhaps rubbing against your legs, as you open a can of wet food. A team of scientists decided to see what the cats might be trying to tell us when they change their purr.

To do so, they recorded the purrs of ten cats in two situations. The first was when the cat was stroked by her companion at a calm time, producing the contented purr we all cherish. The second was in the morning, feeding time for the cat; but instead of getting up to take care of culinary duties, the cat’s human companion was instructed to remain in bed. Up onto the mattress the cat would jump, positioning herself to maximize purr decibels received. And this “solicitation” purr was not the agreeable thrumming of a content cat but an insistent chainsaw br-rr-oom demanding attention.

When the recordings were played to fifty volunteers, the solicitation purr was consistently rated as “more urgent and less pleasant.”

The researchers then went back to the recordings and analyzed the acoustic properties of the purrs. The most consistent difference was the presence in the solicitation purr of a high-pitched component not present in the contentment purr. To test whether this element truly was responsible for the different perceptions of the observers, the scientists digitally manipulated the solicitation purrs by deleting that component. When a new batch of observers were played the original and digitally altered versions, they rated the manipulated ones as much less annoying.

At the end of the scientific paper reporting these results, the scientists suggested that the acoustic structure of the solicitation purr shared similarities with the cry of a human baby. Humans are known to be particularly sensitive and responsive to this sound; the scientists suggested that cats had evolved to tap into our preexisting sensitivity to create a purr that would get our attention.

When I read this, I thought it was nonsense. It’s one thing to do a fancy-pants statistical analysis to detect similarities on a computer, but just because the properties of a purr and a crying baby share some digital similarities doesn’t mean they really sound like each other.

Then I listened to the audio files the authors made available online with their paper. And what do you know? When I played the recordings, I could hear the similarity to a crying baby! I then found some other solicitation purrs on the internet, and if I aurally squinted really hard, I perhaps could hear a baby’s cry in them as well.

All small-cat species can purr, so the ability to purr must have evolved long ago, well before domestic cats began associating with humans. Indeed, zookeepers have reported friendly felines of several species purring in their presence. But just as with meowing, domestic cats seem to have evolutionarily modified their purrs to better communicate with us.

This conclusion, however, assumes that an African wildcat—or even an ocelot or bobcat—wouldn’t give an insistent, human-baby-like purr when waiting to be fed. If this assumption is wrong, then the similarity to a human baby’s cry would have to be a coincidence, rather than an evolved means of manipulating us, because other small-cat species didn’t evolve in the presence of humans.

As far as I’m aware, there are no published data to test this assumption. To dig further, I spoke to a number of small-cat keepers from zoos around the United States but was not able to get relevant information. A number of species are kept as pets, so maybe someone knows the answer, but that someone is not me.

My hunch—based on no evidence—is that even if tame ocelots, for example, purr when they hope to be fed, those rumblings are unlikely to sound like wailing human babies. Still, without the data, who knows? Seems like a good topic for a master’s degree project!

PEOPLE HAVE LONG SUGGESTED that cats have us wrapped around their little toes, masterfully manipulating us to get what they want. The data on meowing and purring show this idea to have an evolutionary basis. Communication, however, is just one aspect of cat-human interactions. Given all the other amazing behaviors in the housecat’s repertoire, surely they have evolved in other ways while adapting to living with us.





Three

Survival of the Friendliest

[image: Image Missing]

As I sit in my reclining chair typing these words, my trusty sidekick Nelson is sprawled across my torso, his brown foot occasionally contacting the laptop’s touchpad and introducing new approaches to spelling and punctuation. Many of you no doubt have similar relationships with your feline companions. Such intimacy would seem like the height of domestic bliss. How can people say cats are only “barely domesticated”? 

The friendliness of many (though certainly not all) housecats would seem like strong evidence of the fully domesticated state of housecats. What other feline species will cuddle in your lap, lick your hair, or follow you around the house? The underlying assumption has been that the housecat’s ancestor was not friendly at all to humans (it’s called the African “wild” cat for a reason) and that Chester’s cuddliness is a recent evolutionary development, the result of domestication.

But you know what happens when you assume. What we really need is firsthand knowledge of the amiability of wild felines compared to our housemates. And who would know better than the zookeepers who work with these species every day, even entering the cage with smaller species?

To tap into this knowledge of cat affability, a behavioral scientist surveyed keepers at seventy-one zoos. Data were compiled for nearly four hundred small cats. Not surprisingly, the responses revealed that feline species vary substantially in temperament. Some species will sit or roll on their back next to their keepers, even rubbing against or licking them. Others won’t have anything do with their caretakers.[1]

South American small spotted cats—the ocelot, Geoffroy’s cat, and margay—won honors as the friendliest felines. Beautiful spots, however, are not a sure sign of camaraderie: the keepers reported the most unfriendly grimalkin to be the Asian leopard cat,[2] a distinction that will take on greater significance later in this book.
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A Geoffroy’s cat.

Even some closely related cats differ in disposition. Among the friendliest is the African wildcat, and among the unfriendliest is its close relative, the European wildcat (historically, African and European wildcats, as well as those from Asia, have been considered members of the same species; more on this later, but keep in mind that when I use the term “wildcat” I am not referring to just any wildliving feline, but to members of this specific species). These findings correspond with many reports from people who’ve kept these animals. African wildcats, if raised from kittens, are said to develop into affectionate companions, whereas despite the most tender attention, European wildcats grow up to be hellaciously mean.

Evidence of feline friendliness doesn’t come just from zoos. People have reared young felines of different species in their homes with the goal of keeping them as pets. It turns out that many cat species, if raised appropriately, will make enjoyable companions. Even big cats can be kept as pets if raised carefully—mountain lions are said to make particularly good houseguests (not that I’m encouraging the practice; keeping mountain lions[3] and other wild cat species as pets is a bad idea for many reasons).

This habit of rearing wild felines has a long history. The ancient Egyptians, for example, tamed not only African wildcats (which they subsequently domesticated), but also cheetahs, lions, leopards, jungle cats (long-legged, short-tailed tawny cats with a long muzzle), and servals (beautiful, spotted, extremely long-legged felines from the plains of Africa—more on them later). In total, people have tamed fourteen species of cats over the last several millennia, mostly in Africa and Asia. Overall, an almost perfect correspondence exists between the cats that zookeepers reported to be friendly and those that historically have been kept as tame animals.

There is, however, an important distinction between a tame animal and a domesticated one. The difference is an example of nature versus nurture. Tame animals are biologically no different from wild members of the same species, but they behave differently simply as a result of how they were raised. Bring up a female mountain lion in a house around people and she will be friendly. Release her into nature and her kittens will be as wild as any other mountain lion. Domesticated animals, in contrast, have evolved genetic differences that make them different from their wild ancestors.

So where does that leave our household friends, tame or domesticated? The answer is: a little of both. Housecats aren’t that different from mountain lions. Kittens require human contact to develop into friendly cats. If they don’t grow up being handled by humans, perhaps because their mother is feral, most become irreversibly wild. Four to eight weeks of age is a critical period; kittens handled regularly in this interval grow up to be well-adjusted housecats. By contrast, kittens first handled at eight weeks often end up being more reserved, and those not handled until ten weeks of age will rarely become friendly to people, no matter how kindly they are subsequently treated.[4]

On the other hand, housecats that interact with humans as kittens often grow up to be more friendly than other, similarly raised feline species. An ocelot is not going to sit on your lap as you tap away on your laptop, nor are you going to walk around the house with a limp serval in your arms regardless of how well they are socialized while growing up. Housecats are not simply tame African wildcats. They have the capacity, if raised in the right environment, to be more friendly and affectionate than other felines. That congeniality enhancement is the result of evolutionary change during the domestication process.

This conditional amiability of housecats illustrates why nature versus nurture is a false dichotomy. An organism’s behavior is a result of the interaction of nature and nurture. Neither the right genes nor the right environment alone is sufficient. Rather, it’s the combination of the two that produces ultra-friendly cats.

Still, this behavioral difference between domestic cats and their wild cousins is relatively modest. Consider how greatly transformed dogs are by domestication: wolves, no matter how they’re raised, are nothing like their slavishly obedient, owner-adoring descendants. Compared to the wolf-to-dog transition, the difference between African wildcats and domestics is much less dramatic. The terms “barely” or “semi-domesticated” are just matters of opinion, not scientific findings, so you’ll have to form your own opinion about where on the domestication spectrum cats lie. To help you do so, let’s consider other ways in which the behavior of Felis catus has changed from its ancestor.

ONE DAY SHORTLY after he joined our family, Nelson walked into the kitchen with one of my wife’s cashmere gloves in his mouth. Why the kitten had taken a liking to it we have no idea, but he dropped it at my feet. If I picked it up and waved it in front of him, he swatted at it; after snatching it from me, he would roll on his back and attack it mercilessly with every sharp point on his body. When I tossed the glove across the room, he madly dashed after it, immediately bringing it right back to me. This occurred repeatedly for months. As the mitt became increasingly shredded, Nelson expanded his retrieval playlist to cat toys and other objects he found enchanting.

I was astonished. We already considered Nelson a dog in cat’s clothing due to his friendliness and affection, a trademark of the European Burmese breed to which he belongs. But this was extraordinary: a cat that fetches! None of the previous seven cats with which I had lived had done this, nor had I ever heard of such a thing. I wasn’t the only one. In 2019, NPR proclaimed in a headline “Cats Don’t Fetch.”
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Nelson says “play time!”

Truly, I thought, Nelson is amazing, the most wonderful cat in the world. My head filled with fabulous ideas: a national tour, The Tonight Show, the Nelson YouTube channel. Fame and fortune to follow.

But then it occurred to me: perhaps I should check just to make sure that Nelson’s abilities are truly unique.

Some quick googling set me straight. The internet is awash in videos of cats fetching toys. There’s even a small amount of literature on the subject. One online survey of nearly three thousand cat owners revealed that twenty-two percent of cats brought toys to their human companions to initiate play. Another poll of more than four thousand Finnish cats revealed that fetching behavior was common, with Siamese cats taking top honors.

I have no doubt that when Nelson carries a toy to me and drops it at my feet, he wants to play. Many animals, wild and domesticated, engage in play, particularly when they are young, though some researchers suggest that domesticated species do so to a greater extent. Why animals play—perhaps to develop motor skills, learn how to interact socially, or practice hunting—is a topic of considerable academic discussion. Certainly, the common play behavior of kittens—stalking, pouncing, and wrestling matches—could serve these purposes and likely occurs in all feline species. By contrast, it’s hard to imagine that fetching is a behavior that evolved in wild cat species.

Of course, the question is not whether wild cats in nature will fetch a toy if you throw one—of course they won’t. They’ll just run away, or eat you if they’re big enough. Rather, the question is whether fetching behavior is latent in other species so that tame individuals will exhibit such behavior. The alternative possibility is that wild felines, tame or not, won’t fetch and bring toys, which would indicate that fetching behavior evolved during domestication of the housecat.

Distinguishing between these alternatives requires examining the behavior of tame members of other cat species. In talking with zookeepers, I was not able to settle the question. Some cats can be trained to fetch, but that’s not the same as a cat displaying such behavior spontaneously. 

In fact, housecats do a lot of things that seem like they might be the result of evolution around humans. Consider making biscuits. If you live with a cat, you may have experienced the delight or aggravation (or both) of Mr. Patches standing on your belly, rhythmically pushing down with one forepaw, then the other, a vacant look in his eyes. Seemingly in a trance, cats may continue for many minutes before settling down for a nap.

Kneading is a behavior that kittens exhibit while nursing, presumably to promote the flow of milk from mama cat. Scientists and cat enthusiasts have long speculated why adult cats comfortable in the presence of people retain this behavior and direct it toward us. All agree that in some way it exhibits contentment, but the actual explanation for why such juvenilization[5] occurs is unclear.

Wild feline species knead as kittens, just like housecats. But then they stop. Or so said the zookeeper survey of four hundred–plus felines. But not everyone agrees. Some webpages state, without documentation, that in many or all wild species, some adults engage in kneading behavior. I wouldn’t give these statements too much credence—you can find someone saying almost anything about cats somewhere on the internet—except that several knowledgeable people have told me that adult hand-raised African wildcats, ocelots, and other species will knead. Clearly, another dissertation project waiting to be conducted! Nonetheless, the data currently in hand suggest that adult kneading as a sign of contentment in the presence of humans may be a housecat adaptation to living with us. Why it evolved is unclear. Perhaps in some ways it builds stronger bonds or otherwise induces people to treat cats more nicely.

Other behaviors have received even less study. Research has demonstrated that when cats are confronted with a potentially scary, unfamiliar situation—like long green ribbons fluttering in front of a fan—they look to familiar humans for guidance about whether to be afraid. Cats also can recognize their names, read and respond to the emotional state of their humans, and follow people’s gazes and finger pointing to find food (although I’ve tried that on my cats without success). These seem like behavioral traits that would have arisen as cats evolved to interact and live with humans.

Before we get carried away, let’s think of some of the other zany behaviors we associate with housecats: they chase laser-pointer dots, sit in boxes, and get high on catnip. These also might be thought of as behaviors evolved by housecats. But my unscientific sampling of YouTube’s offerings suggests that most species of feline—big or small—enjoy box sitting and are entranced by catnip. Response to laser beams is less consistent, but many wild cats go as crazy chasing the little red dot as any housecat I’ve seen.

Comparison between our domestic friends and their wild relatives is an area, sadly, where canine scholarship has outpaced work on felines. Scientists have demonstrated, for example, that dogs are better than wolves at following the gaze of humans to find something they want (like a tossed ball). Similarly, a dog staring into the eyes of a familiar person experiences a surge of oxytocin (the “love hormone”); not so even for hand-raised wolves.

Other than Nicastro’s work on African wildcat meowing, comparable studies have not been conducted on other feline species. Clearly, more research on domestic cats and detailed behavioral comparisons with African wildcats
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