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Chapter 1

Reaching Minds




People and Their Animals

I’m standing at the edge of a dusty road in a little town in South America. A barefoot, grimy boy walks past, a very little boy, maybe between three and four years old. He’s eating a bun. Behind him trails a skinny puppy, itself very young.

The boy turns around, sees the dog, and raises a threatening fist. The dog cowers dramatically, cringing to the ground. The boy looks up with a huge, triumphant grin: “I scared the heck out of him, didn’t I!” He walks on down the road. The puppy gets up and slinks after him—and guess what: the boy has forgotten about the bun. He lets it fall, and the puppy grabs it and runs away.

That’s how we’ve dealt with domestic animals ever since we and they evolved together. We treat them like subordinate, stupid human beings. We dominate them. We punish them. We make them do what we want. And they figure out how to get us to do what they want, anyway. Both sides get some benefit out of the system: in this case, food for the skinny puppy, and a rare moment of superiority for a small boy.

Traditionally the person who actually trains animals, beyond these ordinary practices of threatening them one minute and feeding them the next, has always been a special individual. Often it’s someone with a “way with animals,” a “natural gift.” Usually that gift consists of two things: a personal interest in some particular kind of animals (dog trainers train dogs; horse trainers train horses) and a better understanding than the rest of us of the subtle uses of fear and force.


Traditional animal training, the way it’s been practiced for millennia, relies largely on force, intimidation, and pain. While traditional trainers may also use praise and rewards, dominating the animal and obtaining control over its behavior are the main goals, and the main tools are fear and pain.

Traditional trainers are abundant among us. Nowadays of course they justify their practices with pseudoscientific explanations about pack leadership and the importance of dominance and of being the alpha animal; but the basic method, in spite of the overlay, is punishment; and people generally accept that approach. Most horse owners still keep whips and spurs in the barn. The walls in pet stores are plastered with choke chains and the aisles lined with shock collars, and people buy them. Maybe you use them yourself. I won’t argue with you. Force and intimidation have been working for people since the first dogs hung around the first campfires (or, more likely, around the first garbage dumps).

But that’s all obsolete now. Now we have a new way of dealing with animals. Out of real science we’ve developed a training technology. Like any good technology it’s a system that anyone can use. The basics are easy to learn. It works with all animals (and that includes people). It’s fast. What used to take months, the traditional way, can now happen in minutes. It’s completely benign; punishment and force are never part of the learning system. And it produces real communication between two species.

D’Artagnan the Wolf

Erich Klinghammer, a professor at Purdue University, is a well-known ethologist. He is the founder of a research facility in Indiana called Wolf Park. Dr. Klinghammer came across my book Lads Before the Wind, which describes the years in which I worked as head dolphin trainer at a pioneering oceanarium, Sea Life Park, in Hawaii. Klinghammer saw that the technology we used for training dolphins would be useful for managing wolves. He invited me to Wolf Park to show his team how to do it.

We modern trainers love the chance to work with a new species. Not just one more dog or horse or dolphin, but something we have never trained before. We begin, always, with curiosity: “Who are you? What can you do? Show me.” I had never worked with wolves, so of course I said yes.

A few weeks later I fly to Indiana. At Wolf Park, Erich Klinghammer is eager to have me go into the pens and meet some wolves personally, to “experience their boisterousness.” This I am not willing to do. Klinghammer is six feet four with a big Germanic bass voice. He walks through the gate into the main pack’s enclosure and booms, “Good morning, wolves!” The wolves gather around him, waving their tails and jumping up to greet him: “Good morning, Dr. Klinghammer!” For me, I think it would be “Good morning, breakfast.”

Besides, I don’t need to be close to a wolf to work the training magic; in fact, both of us are safer and will feel better with a fence between us. This wonderful technology does not depend on my being able to impress or dominate the wolf. Nor does it depend on making friends first, or on having a “good relationship.” That’s often a happy outcome, but it’s not a requirement: the laws of reinforcement will get the job done.

Klinghammer has selected a large male, D’Artagnan, as my learner. That’s a typical wolf name; no one calls wolves Pete or Blackie or Pal. D’Artagnan was raised by humans, so he does not know how to get along with other wolves and has to live alone in a pen on the far side of the park. Klinghammer and I jump into a truck with a couple of students and a large can of dry dog food and drive to D’Artagnan’s pen. I get out my dolphin trainer’s whistle, pick up the can of kibble, and go over to the chain-link fence. Wolves look a lot like dogs in paintings and even in photographs, but in real life they’re quite different. For one thing they don’t have pointed ears like a German shepherd, but small, round ears, like a bear; for another, they don’t smell like dogs, they smell like fur rugs.


D’Artagnan meets me with a spectacular threat display, snarling, snapping, and lunging at the chain-link fence between us. He is about the size of a St. Bernard but with much wider jaws and bigger teeth, especially the bone-crunching carnassials in back, at which I am getting a really good look.

I’m sure this show of aggression is learned behavior. His hackles are not up, his eye whites are not showing; he’s not really that upset. However, he has probably discovered he can sometimes make people flinch, or even run away, by being scary; and that must be fun to do.

The first step toward change is to explain to the wolf that when he hears the whistle, food will arrive. I blow the whistle and throw in some kibble. D’Artagnan just goes on snarling and leaping and snapping at my face. The chain-link fence between us suddenly seems flimsy. I don’t want to reinforce his behavior by moving away, but it is indeed difficult to just stand there.

A Jeep full of volunteers and students pulls up. The wolf is quiet for an instant, studying the Jeep. I whistle and toss more kibble through the fence right under his nose. “Oh,” he says, and vacuums up the food. I whistle and toss kibble again. Again he eats the kibble. Then he looks at me. I do nothing. He turns away. Good! It’s a relief to see the back of that wolf.

So far, I’ve just paired the whistle with the food, to make it a “conditioned reinforcer,” a sound that means “food is coming.” I’m now going to start using the whistle to identify for the wolf what action he’s getting paid for. This will turn the sound into an event marker (usually just called a marker). So I whistle as he moves away, and toss in more treats. He returns and eats again.

Now that the wolf is listening to the whistle, coming back for more food when he hears it, and has been reinforced for moving away, I can begin “shaping” his behavior. Shaping is the technical term for shifting a behavior by reinforcing any moves that happen to occur in the direction you have in mind and ignoring everything else.

In the middle of D’Artagnan’s big enclosure, about thirty feet off, stands a small evergreen tree. I tell the watchers, “I’m going to train him to go out and around that tree and come back.” Bravado, of course. I’m going to try would be a wiser promise; but even if it only works for part of the way, it’s a useful demonstration. Using a marker signal to shape the behavior of going away from the food, in order to earn the food, helps to shut up the skeptics.

I mark each time the wolf turns away from me, timing my whistle to the stepping of his right front paw. Every time he hears the whistle, I toss in a lump or two of kibble. He snatches them up and then, with increasing confidence, turns and starts moving directly away from me again.

I wait for three strides before I give the whistle, then five, then ten. Now D’Artagnan is so confident he grabs up the kibble and actually trots off, still chewing. Each time, I wait to blow the whistle until he’s gone farther than before. Now he’s going more than halfway to the little tree.

Then, on the next try, he stops before I blow the whistle. Uh-oh. He is new to the game and hasn’t had enough experience to know that a missed marker doesn’t mean the game is over, but simply means that you should try again. If I give him a whistle while he is standing still, he might develop the behavior of going out just that far and stopping. And if I don’t give him a whistle at all, he might quit altogether. I watch him, praying he’ll take another step forward so I can reinforce moving, not just standing.

Instead, he turns around and makes eye contact with me. His yellow eyes look into mine with a focus so intense that it feels as if he were seeing right into my brain—which, in a way, he is. That penetrating stare is literally breathtaking: I hold my breath and look steadily back.

Deciding, I think, that the game is still on, D’Artagnan turns away from me and heads straight off toward the tree again, breaking into a canter for the first time. I blast the whistle to mark that bold decision. His loping stride brings him abreast of the little evergreen. The wolf wheels around the tree and comes back down the other side at a gallop, screeching to a halt right in front of me, making my brag come true. Quit while you’re ahead! I push a double handful of kibble through the chain link and leave him to enjoy that jackpot. Thanks, wolf! You saved my neck.


One experience was all D’Artagnan needed. Now, when Klinghammer takes visitors around Wolf Park, he can drive up to D’Artagnan’s pen and blow the horn to call him. The wolf comes to the fence, sizes up the situation (Klinghammer, Jeep, whistle, kibble, got it), then turns away, gallops out and around the little evergreen, hears a blast of the whistle, and comes back for his treats. This new skill also ends his aggression display. Training people to give you kibble is much, much more satisfying than the old game of Get the Guest.

That single demonstration with D’Artagnan was also all Klinghammer needed to convert Wolf Park to the new technology. The staff and volunteers began using treats and acoustic markers, either whistles or clickers, to handle and move wolves and to give medical care. Staff ethologist Pat Goodman mitigated her border collie’s irritating habit of staring at her incessantly by teaching him to turn his head when she whistled “Dixie” (“Look away, look away…”). Klinghammer, meanwhile, had fun using the same principles to coach a Purdue girls’ volleyball team.

That demonstration paid off for me, too. I learned that wolves, or at least this wolf, enjoy a bit of fun: his game of scaring people was on the rough side, but it was a game. Then, that memorably powerful look into my eyes told me something more: compared to dogs, wolves are grown-ups. He was not asking for help, head down, forehead wrinkled, as a dog might: “Is this right? What do you want?” Instead, head high, gaze level, he was assessing me, like a poker player: “Are you in or out?” Judging that I was in, he made his move; and we both won.

Two Scientists, Two Sciences

Two tremendously innovative scientists have influenced the development of this kind of training: Konrad Lorenz and B. F. Skinner. Both started out in the 1930s and achieved their greatest prominence in the 1960s. Lorenz identified innate, evolutionary patterns of behavior in whole species of animals, work for which he and two other ethologists ultimately won a Nobel Prize. Skinner discovered basic laws of nature governing the way individuals, regardless of species, learn or acquire new behavior. Both of them gave us new understanding of the mechanisms underlying behavior.

Both of them also gave rise to new schools of behavioral science. The study of innate behavior, Lorenz’s field, is called ethology, or just animal behavior. On any university campus you’ll find these folks in the biology buildings. The study of learned behavior, Skinner’s field, is called behaviorism, or behavior analysis. On most campuses you’ll find these people over in psychology.

Often the people in those buildings tend to specialize in their own view of behavior and trivialize or dismiss the other. They typically don’t talk to each other, don’t read each other’s papers, and don’t go to the same meetings. This is annoying for those who are using this new technology. What we do involves both processes: what Mother Nature gives the animal, and what the individual discovers for itself. Yet if we have a question for a scientist, whichever kind of behaviorist we quiz can probably give us only half the answer.

The New Technology

We tend to think of “technology” as involving a lot of machines. How can this training be a technology when no machinery is involved beyond an event marker such as a whistle or a toy clicker? Hey, lots of technologies don’t involve complicated equipment. The alphabet, when it first surfaced, was a new technology, too, and all you needed to use it was a stick and some clay.

A technology provides repeatable solutions to a problem. It is a replicable, transferable, and reliable system by which lots and lots of people can do something that has previously been difficult and chancy, requiring vast individual skills.

A technology does not limit you to one use: to dogs but not horses; to gymnasts but not pilots. A technology can have as many applications as there are people to think them up. Once you know how to build bridges, you can get across lots of different rivers.


As with any good technology, with this training the advantages are obvious the minute you see it in use. “Wow, how’d you do that? Let me try.” Like any good technology, it is easy to get started. You can get results in the first few minutes. You can learn and use just as much as you want; total mastery of the whole system is not required. Also, like using a cell phone or any other new electronic gadget, you can pick it up from friends or even get started (sometimes) from written instructions.

A Contagious Idea

In my 1984 book, Don’t Shoot the Dog!, I describe the mechanics of training with reinforcement instead of punishment. It was mostly about people, not animals; but the title (chosen by the publisher over my violent objections) gradually attracted the attention of dog trainers. Though the book said next to nothing about dogs specifically, it did explain how this new kind of training worked in general. Many dog owners, offended by traditional systems using choke chains and domination, were drawn in by the title and then intrigued by the possibility of training a dog without the traditional use of force.

Skinner himself had suggested that a cricket or toy clicker would make a good marker for dogs. In the early nineties sturdy, cheap clickers came on the market. I started distributing them by the hundreds, first at scientific meetings, then at seminars for dog trainers. On Internet lists and groups the technology spread in the dog world. Horse trainers also began to read my book and to convert traditional horse training to positive reinforcement.

Zookeepers turned their attention to these new ways to handle their animals. Medical care for large zoo animals used to be difficult. If you needed to sew up a cut or pull an infected tooth or give a vaccination to a tiger or a polar bear or a gorilla, you had to immobilize the animal with physical restraints or shoot it with a tranquilizing dart. Both procedures are scary and dangerous for the animals and the people, too. You did that only in emergencies.


Thanks to positive reinforcement training, keepers today can train their animals to come when called, to go in and out of doors when asked, and to accept medical treatment voluntarily, even daily. Lives are saved, animals are much less stressed overall, and the training is interesting and fun for both the keepers and the kept.

It’s Okay for Animals, but We’re Not Animals!

Both Skinner and Lorenz were roundly attacked and vilified during their lifetimes and since. Skinner, in particular, remains the personification of evil in many people’s minds. In my opinion what mainly causes the hostility is resistance to the concept that what these scientists discovered doesn’t just apply to animals: it applies to people, too. It’s unnerving to some people, even to some scientists, to think that we, too, might be subject to the instinctive, automatic behavior patterns studied by ethologists. It’s even more ruffling to think that we, like laboratory rats, might be controlled by mysterious systems of rewards and punishments, against our will and without our knowledge, as behaviorism seems to imply.

I think it’s largely a religious issue, even if the person doing the huffing and puffing would not consider himself religious. In any case it’s ridiculous. We no longer object to the fact that we share with the animals products of evolution such as digestive systems, skeletons, eyes, circulating blood, and so on. Why not give the same respectful understanding to things behavioral?

We all express our emotions through behavior, much of it innate (blushing, for example). The laws of learning also apply to all of us. Of course we humans differ from the rest in our ability to think and talk, to make things, and to accumulate learning through cultural means. We are a notch up, no doubt about that; but the anxiety we seem to feel about any possibility that we are also “animals” is, I think, misplaced.

Animals are more various in their behavior than it was fashionable to assume in the past, and we humans are more programmed than we used to think. So what? Every species has some behaviors dictated by its genes and some not. Every species can discover and enjoy new ways to make the universe pay off. The new technology, blending two behavioral sciences, is a highly enjoyable way to explore the possibilities.

What I Do

As a scientist, a writer, and an entrepreneur, I’ve been busy developing this technology and explaining it to others for about forty years. However, plenty of people in my life who know me as a writer, or as a businesswoman, would be astonished to hear me calling myself a scientist.

I certainly don’t fit the normal picture of a scientist. I’m not a professor. I don’t work in a laboratory. I’m not easily identified as one or another kind of specialist. I also don’t have what has become the defining asset of a scientist: a Ph.D. I have, in fact, a good scientific education, but I acquired it bit by bit and unnoticed by the people around me, including family and friends.

Both my scientific education and my scientific career have occurred more or less underground. As a freshman at Cornell I realized that majoring in biology, my natural bent, would force me to take many premedical courses that I knew would be useless to me and a huge waste of strength and time. So I majored in English and took the science courses I actually wanted—a year of ornithology, a year of entomology, a nice little dip into botany, and so on—as electives.

In the years I was raising my children, I sandwiched in some graduate work whenever time and money permitted. The education was crucial; the degrees themselves were not. I could not afford to waste a single hour on those department requirements, such as organic chemistry or German, that were not germane to my interests or to the research I was already doing and publishing. And I definitely did not want to be a professor, so I didn’t need degrees to get a job. Over the years, my peculiar specialties have brought me a steady stream of consulting contracts in areas ranging from commercial fishing to autism; and my clients never seem to care whether I am Dr. Pryor or just plain Karen.


What Is She Doing Here?

My low-profile scientific career has produced occasional honors, too, sometimes to the bewilderment of onlookers. For example, I sit on the board of the B. F. Skinner Foundation, which serves as an archive of his work and a resource for researchers. I have met more than one distinguished professor whose pained expression made it clear that he thought he would be a much more suitable member of that board than some woman who doesn’t even have a degree in psychology.

In the 1980s I was appointed by the White House to a term on the Marine Mammal Commission. The commission oversees the well-being of all the marine mammals in U.S. territory and waters. It has been a powerful agency for good in marine conservation in general. I’m sure some marine mammal scientists assumed this dolphin trainer was picked largely because the White House needed to find female appointees (I thought it likely myself).

However, in addition to my scientific work, I had gained considerable business experience helping to develop Sea Life Park and some other commercial projects. I had then built a successful information-technology business of my own. The combination of scientific training, marine mammal expertise, and a business background allowed me to bring some common sense to many of the commission’s activities, from drafting legislation to evaluating research proposals and funding. Meanwhile, if people ask me what I did on the commission, I tell them what the writer part of me accomplished: during my tenure, outgoing Marine Mammal Commission documents and correspondence were no longer riddled with split infinitives.

Animals without Big Brains

Explaining what I do depends on who’s asking. Nowadays, since everyone seems to have heard of clicker training for dogs, many people think of me as a dog trainer. I never contradict them. But there’s a lot more going on here than that. One of the wonderful aspects of reinforcement training is that it can open a connection with any animal, not just big, smart ones like wolves.

When I was still living in Hawaii, someone gave my kids a big hermit crab for a pet. It was the size of my hand. It lived in a turban shell as big as a baseball, in a saltwater aquarium in the living room. One afternoon, dropping some food in the water for the hermit crab, I wondered, what can you learn? Skinner’s associate Richard Herrnstein once told me that he had trained a scallop to clap its shell for a food reward. I won’t say I doubted him, but I did wonder how on earth you deliver food to a scallop, and what does it eat, anyway?

Well, I’m thinking to myself, here is another invertebrate, with a vigorous appetite for (what else?) crab meat. Maybe it can do something on purpose. Maybe it can ring a bell. I find a little brass bell in the kitchen drawer, glue a string to it, and hang it from a stick laid across the tank. I rig up a counterweight consisting of a thimble filled with candle wax. A pull on one end of the string tilts the bell over so the clapper hits the side, and the weighted thimble, stuck to the other end of the string, pulls the bell over the other way. Ding-dong.

Contriving the apparatus is the hard part. Teaching the crab is easy. In the kitchen drawer I also find a pair of ten-inch-long dissecting forceps left over from my graduate-student days. With this I can pop a bit of food directly into the crab’s weird little waving mouthparts. The crab is receptive to being fed this way and eats fast, too.

I hang the string into the tank, hold the forceps in the water about three inches from the crab, and keep the forceps absolutely still until a waving claw accidentally touches the string. Then I pop the food in. The crab can see and probably sense through water pressure the quick movement of the forceps. I’m hoping and expecting that the movement of the forceps will serve as an event marker, communicating to the crab that its own action, touching the string, makes the food arrive.

I guess it’s working, because in about five tries the waving claw arm is hitting the string repeatedly. Now the crab is full and doesn’t seem to want any more food; so we stop.

The next day, I begin shaping for stronger behavior by marking behavior selectively, moving the forceps only when the claw is swinging strongly at the string, and letting smaller movements go unrewarded. Sometimes the string happens to fall inside the open claw, then the claw closes; that’s probably almost a reflex, an automatic event. I start marking only the actual closing of the claw on the string. In another session or two, the crab is downright reliable at reaching for and grabbing the string on purpose. While the forceps moving is the marker, telling the crab it’s doing the right thing, the string itself is the cue, telling the crab “Grab here” and “Grab now!” I am careful to put the string in the water only when I have the forceps in position, ready to mark the behavior and deliver the food. I don’t want it to respond correctly to the string and not get results!

Pulling stuff toward its mouth with a claw is a natural movement for the crab, so by the fourth day I up the ante and reinforce only downward pulls. Again, it takes just a few reinforcements to get the goal behavior: a pull that is strong enough to ring the bell. Ding-dong. Yes, this crab can learn, and learn fast. Learning in this fashion is not a product of IQ but of the whole nervous system’s alertness to the environment, and the hermit crab has plenty of that.

In building behavior step by step like this, I am discovering what the animal can do. The animal, meanwhile, is discovering new and better ways to make me deliver food. “The animal’s training you,” people say with an uneasy laugh. Sure. That’s the point. But I don’t think that’s how the animal sees it. The animal is not bossing me around (although, like D’Artagnan, it might initially try that). The animal has discovered, in me, a new resource, like a new water hole or berry patch. Thus it takes a new and intense interest in what I do. That opens up huge opportunities for understanding.

I take particular pleasure in the people who have tried this kind of training with their dogs, not just the serious competitors and fanciers, but regular pet owners, with typical pets, who have perhaps found a good clicker class in the local park or pet store. Their first reaction, as the dog begins to offer them behavior, is a thrill of personal success: wow, finally, look, he did what I wanted! And the second reaction is from the heart: I had no idea I had such a smart dog. I used to think he was such a nuisance. I love this great dog!


What’s the Potential?

Positive reinforcement training, using the marker signal and the rest of this modern technology, certainly benefits a lot of animals. But the big potential for this technology is with people.

Used correctly, a marker simplifies the learning of any physical skill. The good tennis coach or golf pro knows exactly what five or ten different things you are doing wrong. Make him or her narrow the focus down to fixing one mistake at a time, hand over a clicker for instant feedback to your nervous system when you do the move right, and your game will actually start to improve.

The first public application of clicks to human muscle moves was in children’s sports, particularly gymnastics and track. Human applications are now being developed in industrial settings, in physical therapy and rehabilitation, and in speech and language training. Nonverbal marker-based techniques are also proving useful in work with children or adults with language deficits and other developmental disabilities.

A Shift in Perception

More profound than any specific application is the change the technology brings about in the people who are using it. When you stop relying on aversive controls such as threats, intimidation, and punishment, and when you know how to use reinforcement to get not just the same but better results, your perception of the world undergoes a shift.

You don’t have to become a wimp. You don’t have to give up being in charge. You lose nothing of yourself. You just see things you didn’t see before. One man said to me, “I stopped jerking my dogs around; and then I noticed what I was still doing with my kids.” It’s not a moral question. He was trying to be a good parent before. He is still trying to be a good parent. It’s just that now he sees an alternative way.

The shift reminds me of those puzzles that came in comic books when I was a child. There’s a line drawing of a landscape, say, showing a river and a leafy tree. Then, when you look for a while, you see it’s also a woman’s face. The two birds are her eyes, the leaves are her hair, the clump of flowers is her smile, and the river is the wrap around her shoulders. You can still see the landscape, but now you can also see the portrait; and once you’ve seen it, you can’t unsee it. You might still be doing what you did before, but now you know it; and you can envision doing things another way.

I have heard professors of behavioral science, who should revere positive reinforcement, boasting about how tough they make life for their graduate students. As if that would help them learn better. Oh, come on, folks! I have watched the highest officials in my government bickering about different forms and degrees of torture, still relying on the primitive tools of fear, dominance, and injury without any recognition of what any dolphin trainer knows: that aversives stop behavior, they don’t start it; and that fear and pain produce completely unpredictable and usually highly undesirable side effects, including being both exciting and reinforcing to the punisher. I have a faint but undying hope that the new technology that is the topic of this book might help to bring us all just a little bit past the behavioral Stone Age we are still in.

It seems to me that people are still jumpy about being compared to animals (in spite of acting in these primitive ways themselves). One way to tiptoe around the issue has been to focus only on really, really smart animals, individuals that might be assumed to be interesting special cases. Over and over one reads the same old stories about the same species and even the same individuals: Alex the parrot, Koko the gorilla, Washoe the chimpanzee, a collie that knows a hundred words, and so on.

These are indeed remarkable individuals, and the mentors who elicit their abilities have done remarkable work. To me, though, this emphasis on animals that seem to share our cognitive skills misses an important point. The mind has, at least, two parts: the cognitive part that thinks, consciously, in ideas and words, sometimes referred to as the left brain; and the part that senses, feels, and acts without that deliberative process, the right brain. That nonverbal part of the brain controls and learns movements, learns and recognizes scents and sights and sounds, is engaged when we dance or laugh or make music, and runs our emotions. We dismiss it unfairly by focusing on the cognitive side. That other part of the mind is far from stupid. It’s aware and good at learning. It’s that part of the brain that’s engaged when we learn through reinforcement.

That’s the kind of brain function that animals have, too. My goal is to show you the depth of awareness in many animals, not a special few; to identify the processes that can let you experience real communication with whatever animal is sitting in front of you; and, finally, to show you how you can use reinforcement-based technology to reach and communicate with the nonverbal side of the human mind.

I am going to avoid regurgitating both the work and the opinions of others. I intend, instead, to share with you mostly events I participated in personally, with many different organisms, revealing a huge range of preferences, intentions, and capabilities.

I don’t want you to think that these kinds of events are unique to me. Everyone who uses this technology has had similar moments of astonishment, communication, recognition, and joy. In describing my own observations and what I think they mean, I speak for all of us.

Once, years ago, I glimpsed Jonas Salk on television. He was tall, thin, and balding. He stood quite motionless. His eyes didn’t move. He seemed, I thought, as cold and still as a lizard: a formidable personality.

The interviewer asked him to sum up his illustrious career in science. Salk said nothing for a beat, then gave a gentle, even humble answer: “My job is to tell people what I see; and if they find it useful, good.”

Hey, I thought. That’s what I do, too.

So here’s what I see. Come and have a look. If you find it useful, good. I’m pretty sure you will find it fun.









Chapter 2

Shaping




Becoming a Trainer

In 1963 I had been married for ten years to Tap Pryor, an entrepreneur who was building Sea Life Park, an oceanarium and research facility on Oahu, about fifteen miles from Honolulu, in the new state of Hawaii. Sea Life Park was, and is, a unique institution. Facing the sea and the wind, Sea Life Park sits on a desolate, treeless slope of old, tumbled rocks and lava, at the base of a long, thousand-foot-high cliff. As a visitor, you enter the park at the highest point, the entrance to a living coral reef. From that entrance you look across Sea Life Park to the main performance areas, Whaler’s Cove, a lagoon with a reproduction of a whaling ship anchored at one end, and the Ocean Science Theater, a circular glass tank under a circular roof. Around them, fitting quietly into the curves of the land, you see the wood and stone of other exhibits and research buildings, landscaped with beach grass and Hawaiian plants. Everything lies open to the breeze, and open to the view. It is a view you can never see from continental shores. Here the great depths of the ocean butt right up against the land. Between and beyond two wild and barren little islands just offshore, and serving as the backdrop to every jumping whale and diving dolphin in Sea Life Park, is the dark blue, wind-churned, open Pacific. It’s a view to please, certainly, but also a view to give you a chill: this is the real thing. Here we are part of the deep.

Sea Life Park was the first oceanarium planned and developed not by businesspeople but by scientists. One reason the State of Hawaii allowed us to build on this wild site was that the park would also be supporting and contributing a research organization, the Oceanic Institute, whose study projects, such as fish farming, would benefit the people of Hawaii.

Naturally, to attract paying customers, Sea Life Park would have dolphin shows; but they would be different from the circusy performances in the cement tanks of mainland aquariums. At that time, most trained-dolphin shows consisted largely of someone on a high platform holding out a fish and tempting dolphins to jump. Tap Pryor and his scientific adviser, a biology professor and onetime oceanarium curator named Ken Norris, wanted dolphin shows that went beyond that.

Norris told Tap about a new concept for training dolphins, based on the work of Harvard psychologist B. F. Skinner. Skinner had developed something he called operant conditioning. This was different from the classical conditioning of Pavlov’s drooling dogs. First, Pavlov paired the sound of the bell with the arrival of food. Then, whenever Pavlov’s dogs heard the bell, they expected food and salivated. Salivating was an automatic response; the dogs neither knew nor cared that they were drooling.

In operant conditioning, some sound or other stimulus is again paired with a natural reinforcer such as food, the way I paired the whistle with kibble for D’Artagnan the wolf; that part is classical conditioning. But then this newly reinforcing stimulus is used to teach animals to do specific behaviors intentionally. It was my using the now food-related stimulus as an event marker that taught Klinghammer’s wolf to run around a tree and my kids’ hermit crab to ring a bell. Skinner used the curious word operant for this kind of learning, to indicate that the animal is the “operator.” In contrast to Pavlov’s dogs, the animal is aware of what it’s doing, and offers the behavior deliberately.

While working as curator at Marineland of the Pacific in California, Norris had used one of their bottlenose dolphins to accomplish some of the earliest research in dolphin sonar. He’d hired a psychology graduate student, Ron Turner, to train the dolphin for these studies; and Turner turned out to know all about the new science of operant conditioning. Norris had been very impressed. Operant conditioning, Norris said, was so clear and simple that any intelligent person could learn it and start training dolphins. Norris asked Turner to write a training manual for Sea Life Park on using operant conditioning with dolphins.

Sea Life Park built training tanks, caught a bunch of dolphins, hired three bright young people, and gave them Turner’s manual. Unfortunately, they found the manual pretty impenetrable. Three months before the park was to open, there were ten dolphins, two prospective show arenas, and no shows. Tap joked that the dolphins had trained the trainers to give them fish for nothing. They needed a “real” trainer. Norris suggested me.

One reason I was an obvious choice was that since I was the boss’s wife I could be expected to more or less donate my time. The main reason, though, was that I was the only person in the founding group who had actually trained anything.

So what animals had I actually trained? One dog and one horse. When we’d first moved to Hawaii, where Tap was completing his required military service in the Marine Corps, we lived in a cottage on a beach, a long way out in the country. I decided I needed a dog. I bought a Weimaraner puppy and named him Gus. Gus grew up to be a large dog. When he began knocking down children passing by on the beach to get their ice cream cones, I realized he needed training. We signed up for obedience classes.

The obedience classes consisted of traditional training using choke-chain collars. We were to command the dog with “Heel!” and start forward. If the dog lagged behind, rushed ahead, or moved away from us, we were to “correct” the error with a severe snap and release of the choke chain. However, we were also taught to first use “No!” as a warning. When the animal made a mistake, instead of just nailing it, you said “No!” and paused, giving the dog a chance to correct itself. If it did, you said “Good.” You would jerk the leash only if it failed to correct itself after hearing “No!”

I used “No!” a lot with Gus. Suppose, during a precision heeling exercise, Gus swung wide on a turn. Instead of jerking the collar, I said “No!” If he immediately pulled in tight against my leg in the correct position, I said “Good.” The dog escaped the punishment, and the well-timed “Good” also told him how to stay out of trouble on the next turn.

Gus did learn the meaning of those commands. I almost never had to jerk his collar in punishment. Gus was a gorgeous dog, and he worked briskly, with his head up, his eyes sparkling, and his stub of a tail wagging continuously. Judges loved that. We competed in dog shows with considerable success, both in obedience trials, where dogs and owners perform a series of prescribed moves as precisely as possible, and in the breed ring, where dogs are judged for their breed type, build, and way of moving.

I didn’t like jerking the leash; but I did it because we were taught that you had to, especially with a big, strong dog like Gus. What I didn’t learn until thirty years later was that those jerks can easily damage the trachea. Many elderly pet dogs wheeze and cough not just because they are old but because their windpipes are collapsing from years of being diligently yanked on a leash.

The success with Gus encouraged me to take on a bigger project. We had a bit of pasture around our cottage, so I acquired a Welsh pony. Much to my surprise, when the pony, a gray mare named Starlight, arrived, she had a little brown colt skittering along behind her. I named the colt Echo, for the first American satellite that was then chugging across Hawaii’s night skies. Starlight already knew her manners, but Echo of course knew nothing. I taught the colt to wear a halter, follow a lead line, pick up his feet for hoof cleaning, and stand still to be brushed. As he grew, I did seek help to finish training Echo to be a riding horse and also to pull a cart. Echo was a lively young stallion, and the traditional trainers I consulted were quick to resort to the whip. Echo remained rather excitable and not something I could let little children sit on. I eventually sold Echo to breeders in California.

With this rather minimal background, the training of one dog and one pony, I was expected to understand Turner’s manual and get some dolphins trained before the park opened to the public in three months.


My children were now three, six, and seven. I dreaded the idea of taking on an outside job, but I agreed to take a look at the manual. Oh, boy, this new way of training was a revelation. Here was the key to training without the punishment of leash and collar, whip and bits, and without the hard-to-learn physical skills and forceful personality seen as necessary with dogs and horses.

Here was an elegant set of laws, as explicit and prim as mathematics, for building behavior with what the manual called positive reinforcement. “Positive reinforcement” didn’t refer to just any nice reward you thought the animal might like, or ought to like (such as praise), but only to certain kinds of items or events, identified by their results. A positive reinforcer is something the animal likes enough to work for, that strengthens a behavior in the future, making it bigger, stronger, and more apt to happen again.

Turner’s brief if complicated document, expressed in this peculiar new vocabulary, seemed to contain everything I needed to know to start training not just a dolphin, but any animal, without punishment.

Operant conditioning made wonderful sense. I was dying to learn how to use it, and the dolphins would be perfect practice animals. There was no historical precedent, no “approved way” to train dolphins. No one could tell me, as I’d heard so often with my dog and my pony, “Oh, you must never do that” or “You have to do it this way.” Furthermore, dolphins are big animals and eat many pounds of fish a day, so one could make a lot of training mistakes and still get good results before they got so full of fish they didn’t want to eat any more. I couldn’t wait to get started. I went to work the next day.

Dolphins That Aren’t Flipper

Sea Life Park had built a dolphin-training facility outside the grounds of the park itself, where animals could be trained until the show pools and tanks were completed. Anyone who wasn’t actually a trainer was under orders to stay out of that fenced area, and that definitely included the boss’s wife. As I’d hoped, when I walked in the gate that first morning, the three existing trainers were cordial and welcoming. Perhaps they were relieved to have someone else responsible for figuring out what to do to get shows ready by opening day.

The big surprise for me was the dolphins themselves. I had assumed our dolphins were just like those in other oceanariums, the Atlantic bottlenose dolphin, Tursiops truncatus, good old Flipper with his squeaky voice and built-in smile. Until the day I went to work as head trainer, I had not noticed that the three training tanks held three completely different and unfamiliar species of dolphins.

In the 1960s there were no regulations restricting the catching of dolphins and whales. To fill the training tanks for Sea Life Park, Tap had bought a fishing boat, hired an experienced Hawaiian skipper named Georges Gilbert, and sent Georges and his crew off to catch and bring home some dolphins. A University of Hawaii professor told the newspapers that Sea Life Park would be a failure because the waters around Hawaii contained “a very impoverished cetacean fauna,” but that turned out to be far from true.

The waters around Hawaii teemed with whales and dolphins, most of them mid-ocean species that had never before been kept in captivity. Using a dolphin-capture noose designed by Ken Norris, during the Park’s first five years Georges and his crew brought in healthy specimens of thirteen different species of dolphins and small whales. Some, at the time, were known to science only from skeletons in the British Museum. None of them were good old Flipper.

We did have two bottlenose dolphins, but they were the Pacific bottlenose dolphin, Tursiops gilli, twice the size of the Atlantics, much more heavily built, and quite different in temperament. Besides these gigantic bottlenoses, we had two kinds of much smaller dolphins: Pacific spotted dolphins, Stenella attenuata, black and silver and covered with polka dots; and dainty, long-beaked, little spinner dolphins, Stenella longirostris, gray on the back and white, sometimes pink, below.

No oceanarium had ever kept spotted or spinner dolphins in captivity before. No oceanarium keeps them now; they are open-ocean lifeforms, not easily caught by mainland oceanariums and considered too specialized, too flighty, and thus too difficult to keep alive. We were naive; no one told us these species weren’t suited to captivity. By giving them lots of individual care and attention, we kept them very well.
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New Kinds of Shows

I could have thought up behaviors for the animals to do, but I needed to design procedures for training those behaviors, too. Food, of course, was the primary tool. However, according to the manual, the key tool was not the food itself but something called a conditioned reinforcer. Conditioned just means “learned.” The conditioned reinforcer was a signal we would teach to the animal, meaning “food is coming.” (Turner did not use the term event marker, which was coined by Ogden Lindsley, a protégé of Skinner’s, some years later; but Turner’s conditioned reinforcer, besides heralding the arrival of food, was in fact an event marker, too, telling the dolphin exactly what behavior earned the fish.) This stimulus needed to be brief, noticeable, and different from everything else in the environment. The manual recommended a police whistle, which dolphins can hear clearly underwater. One could use the whistle to reinforce, or strengthen, accidental behavior that the dolphin might do on its own. The whistle was in some ways equivalent to the single word good, which I had used for both dog and pony, to identify when the animal was doing the right thing. It wasn’t praise, exactly: it was information.

One could also use the whistle to shape totally new behavior, things the dolphin might never do by chance. The manual gave just one brief example of a shaped behavior: lever-pressing. Pressing a lever is the basic behavior taught to rats in laboratories, to enable them to earn reinforcement from an automatic feeding machine. Turner wrote that one could create a whole dolphin show around the behavior of lever-pressing. One lever enables the dolphin to play a drum, another blinks a light, and so on. Hmm. Not much of a show, but that was okay: show design was not what I needed to learn from this manual.

Shaping: Kahili Learns to Jump

My own first shaping experience occurred in those first few weeks with a Pacific spotted dolphin named Kahili. Spotted dolphins are built for speed. They are streamlined and slender—attenuated, as their species name, attenuata, points out. They are beautifully patterned, in designs that change with age. Kahili, a mature male, had a dark mantle over his back, sprinkled all over with little gray spots, and a pale gray underside, sprinkled with dark spots. His slender, sickle-shaped fins were black, and a handsome black mask covered his face, set off by a gleaming white tip on his nose.

Pacific spotted dolphins are prodigious jumpers. Out in the ocean our collecting crew had seen male spotters spring eight feet into the air, arch themselves into an S-curve vertically above the water, and soar horizontally several meters before splashing back down. Ethologists would call this a display behavior, usually seen in courtship or male-on-male conflicts. This large, dramatic behavior would take advantage of the ocean background and wide space in Whaler’s Cove. Tap had asked the trainers to try to get spotters to do that behavior on cue.

Teaching our big male spotted dolphin, Kahili, to jump over a bar seemed like one place to start. One of the trainers, Chris, had initiated this project. He isolated Kahili in his own tank, intending to teach him to jump over a hurdle, a horizontal bar of plastic plumbing pipe fastened to a sliding bracket on an upright piece of pipe clamped to the tank wall.

Chris was having no luck. Kahili would willingly swim over the bar as long as it was underwater. But as soon as the bar was above the surface, even a couple of inches, he quit. There seemed to be no physical reason why Kahili could not jump over the bar. When I arrived, Chris confessed he was stymied. I suggested he turn Kahili over to me and concentrate on the spinners, which he seemed glad to do.

I immediately ran into the same problem. Put the bar underwater, even an inch or two underwater, and Kahili jumped over it, clearing it nicely. I blew the whistle at the peak of the jump and tossed him a fish afterward. He seemed to understand the arrangement; after eating his fish he swam right over to try again. But when I raised the bar just a couple of inches out of the water, he stopped. Why? I thought I might know. Perhaps, from his standpoint, the bar had disappeared.

When you are underwater, if you look up at the surface, you don’t see the blue sky; you see a flickering silver mirror stretching into infinity in all directions. That is why so many fish are white or silver underneath. If a predator, deeper down, looks up, a silvery-bellied fish is nearly invisible against that mirrored surface.

As a diver, however, I knew that you can see through the surface in one place: directly overhead. Right above you the surface becomes transparent instead of mirrored, a circular porthole to the sky. On many a dive trip, having decided to return to the boat, I have looked up through that window to see the faces of people already in the boat leaning over to help me climb aboard. They could see me just fine; from above the surface you can see down in any direction. Underwater, I could see up only through that small circle.

Physicists call the circle Snell’s window, after a seventeenth-century Dutch mathematician who identified the laws of diffraction of light through mediums of differing density. His discovery, Snell’s law, explains why a pencil seems to bend when you poke it halfway into a glass of water. Snell’s law also explains the famous green flash you can sometimes see, on calm days at sea, at the instant the sun sets and its rays bend through the atmosphere. (It’s rare, and in my experience so fleeting that all who gather to watch for it bicker about whether they saw it, and whether it even exists. It does. I have also seen it from airplanes.)

Out in the ocean Kahili probably never in his entire life needed to look up through the surface, except possibly when chasing flying fish for breakfast. Therefore jumping over some obstacle that was located on the other side of the silvery mirror of the surface was simply incomprehensible to Kahili. However, directly over his head, he should be able to look through Snell’s window and see the bar.

I’m thinking, Maybe I can make that happen.

Crossing the Bar

I get a bucket of delicious freshly thawed smelts from the freezer room, put my whistle in my teeth, and go over to Kahili’s tank, next to the bar jump that Chris rigged up. The tank wall is about hip high, putting the water surface and the animal right under my hands, convenient for training. Kahili promptly swims over to me. I don’t try to pet him. Some dolphins love to be stroked, but our spotted dolphins tend to quiver or move away when we touch them, as if putting hands on their body is rude; so we have respected that and don’t try. However, Kahili gives me a cordial glance and is glad to eat a free fish.

I position the bar an inch or two under the water. Kahili, seeing me ready and standing by with the fish bucket, offers me his learned behavior: he circles away, comes back, and jumps over the bar. I mark the midpoint of the jump with a chirp of the whistle and pay him with a fish. We do this a few times, so that he feels confident about what this new trainer is doing.

Now I raise the bar just to the surface, where the little waves caused by his movements sometimes reveal it and sometimes not. This time, instead of letting him jump and marking the jump with a whistle, I use the sound to mark the moment before he jumps, when he is under the water near the bar and looking up (probably wondering where his bar went). I am hoping to identify for him that precise action, looking up through the surface, through Snell’s window, and seeing the bar even though it’s mostly in the air. Trainers call this use of the event marker “capturing” a behavior: with luck, the animal will identify what he did for that whistle, and do that new thing again. Using a marker in this way is the first step in shaping actions the animal might never do on its own.


Kahili startles when he hears the whistle and hesitates. Before he makes up his mind to jump anyway, I toss the fish he earned behind him. He turns and takes it. Now, since he had to move away from the bar to get the fish, there’s a good chance he might repeat the behavior I’d marked: hesitating under the bar and looking up.

Indeed, he comes right back and takes up the same position under the bar again. “Look up, Kahili,” I pray, and he does. As he orients his black beak with its starry tip upward and looks directly at the bar above him, I again mark that instant with the whistle and throw the fish behind him again. Once more, he will have to leave the “lucky spot” to collect his reinforcer. Thus he will have another opportunity to find the spot again by his own initiative.

Couldn’t I help him? Couldn’t I put a fish where I want him to go? Sure. Beginners are always tempted to use food to lure the animal into the place where they want it to be. Then, guess what? The shaping is over. The animal is thinking about getting a fish in that spot, and he’s perfectly willing to go there and wait, forever if need be. He is no longer even considering what else he might do, in that spot, to make the whistle blow. So tempting him is useless. It’s up to him now.

The third time he positions himself under the bar, I don’t whistle. What will he do now? I hold my breath and wait. He looks up. Will he look through Snell’s window and see the bar? Will he get the point?

Then, sticking his head in the air next to the bar, which is now almost entirely in the air, Kahili pumps his tail and kind of slithers headfirst across the bar. Intuitively I do something with my whistle that breaks the rules in our manual. Instead of blowing the whistle during the jump, I chirp it during the first powerful tail thrust that committed him to the crossing. I have marked not the act itself but the decision to go. Yes! You got it, buddy. Good thinking! Kahili gets a jackpot treat, five fish scattered across the water instead of the usual single smelt. He has to swim hither and thither to collect them all. He does that, and with speed.

The chance to reinforce a good decision arises rarely, often only once during the training of a new behavior. That single chirp sends a direct message to the animal’s mind. It’s an immensely powerful tool and one we operant trainers relish, since it can be wildly exciting for the animal, and also truly thrilling for the trainer when it works.

Meanwhile, by moving my marker from one part of the behavior to another, first marking the jump, then the earlier stage of looking for and locating the bar in the air, then the intermediate stage of committing to doing the jump, I have “shaped” a new behavior. In just a few chirps of the whistle, I have explained to Kahili how to recognize and jump obstacles even if they are in the air.

While Kahili is cleaning up his jackpot, I move the bar upward about two inches so it is completely clear of the surface. Again Kahili stations himself where he can see the bar through Snell’s window. He pauses, then hops neatly over the bar: no slithering this time. This time the whistle marks the middle of the jump, and he gets another fish. Taking a chance, I raise the bar again. It is now four inches above the water. Kahili comes up from below, looks up, and, presto, launches himself confidently into the sky over the bar. He has it!

I raise the bar to about a foot over the water, about waist high for me since I am standing on the pavement outside the tank. Yes, he can do that, and he does do that. I raise it to two feet. Yup, that is also easy for this master jumper. Maybe he couldn’t see through the surface without being educated about where to look; but he seems to know a lot about how to launch himself a specific distance into the air. He clears the jump skillfully and accurately each time, with a comfortable six or eight inches to spare.

This part of the process is not shaping, exactly, but something Skinner named successive approximation: increasing the scope or strength of a behavior, not by selecting new criteria to reinforce but by making a series of small changes in the environment. In this case, the changes are in the height of the bar.

In the next four tries I raise the bar as high as I can reach my arms upward, and Kahili continues jumping with élan. I have the distinct impression that Kahili is enjoying this exercise; I’m not the only one having fun here. Just then Chris comes into the training facility. “Chris, look,” I call out, “look at Kahili!” Kahili is gathering speed underwater, and now he soars over the bar way above my head. Chris looks, nods, scowling, and disappears into the freezer room, slamming the door behind him. Oops. That was not reinforcing for him!

A Dolphin King Meets His Subjects

With the bar behavior conquered, and knowing that most dolphins like and need company, we decide to put Kahili with two other spotted dolphins, Hoku and Kiko. These two, a male and a female, are very attached to each other and always swim in perfect synchrony side by side, often “holding hands,” overlapping their inside pectoral fins and pressing them together. Kahili seems to me to be benign, gentle, and polite; but Hoku and Kiko do not care for him a bit and avoid him as much as possible. He respects that and swims behind them, or apart from them. As this goes on day after day, it seems a lonely arrangement for him, so I have him moved again, this time into the training tank with the six spinners.

Oh, my goodness, what a happening! It’s as if I’d thrown some famous rock star into a high school lunchroom. As Kahili cruises quietly around the perimeter of his new quarters, the female spinners prostrate themselves across his bow, lying sideways or upside down on the surface so he has to dip politely underwater just to get past them. Meanwhile the males mill around in the middle of the tank in confusion. Haole, the largest male and, until that moment, the alpha animal of our spinner tribe, floats vertically in the water, nose out, tail down, sinking tail-first now and then, a behavior dolphins do when they are totally overwhelmed: “I give up.” He has been deposed without a fight.

Poor Haole was never king again. It made him, to my surprise, much more interested in socializing with people, and he became a favorite after-hours swimming playmate for trainers, for visiting scientists, and for me and my children and sometimes their friends. Kahili, though he was in their opinion in charge of the spinners, joined them in all their trained behaviors but remained socially aloof as far as I know.


Dumping the Laboratory Rules

The operant conditioning information in Turner’s training manual was solid gold, but I disagreed with some of the management guidelines. The first management tool I tossed out the window was food deprivation. This is a normal laboratory procedure with experimental animals. To make them willing to peck buttons or press levers by the hour, they are commonly kept at 85 percent of normal body weight. Turner, in training dolphins for Ken Norris’s sonar research, did not advocate making the dolphins thin (which is dangerous for dolphins), but he was not afraid of using temporary food deprivation as punishment. He recommended reducing the dolphin’s rations sharply (to 30 percent of normal) for a day or two if the dolphin showed signs of what he dubbed “peskiness,” i.e., disinterest in training. He advised that the dolphin treated with what he called “the strong rule” (cut the rations the minute the animal slacks off) would “work like a madman” the next day. It was routine, to him. It seemed a bit cruel, to me.

Besides, we were dealing with wild-caught, often timid animals. Sometimes the trainers had their hands full just getting them to eat a normal amount. Food deprivation as a training tool was out of the question. In any case, it proved to be quite unnecessary. Turner advocated one long training session per day; I threw that rule out, too. I knew from my dog, Gus, and my horse, Echo, that brief training sessions were easier on the animals and on the trainer, too. By doing our dolphin training in several fifteen-minute-to-half-hour training sessions a day, trainers could stay focused and dolphins had time to get hungry again. At the end of each day any dolphin who had not earned his normal amount got the rest of the day’s rations for free.

Shaping Group Behavior

Our biggest training task was the spinners. Because the spinners were small, timid, and dependent on each other, I planned a show for Sea Life Park’s big, outdoor arena, dubbed Whaler’s Cove, in which they could all perform in unison, like a corps de ballet. Ron Turner’s manual didn’t have a scrap of information about training six animals at once, but we just started in anyway.

First, I wanted to capture the spectacular maneuver for which these animals are named. As well as just leaping in graceful arcs across the water, like most species of dolphins, spinners are given to exploding into the air and whirling like a top two or three meters above the water surface. They do it at sea; Melville described them as “the lads before the wind, moving in hilarious shoals, tossing themselves to heaven like caps in a fourth of July crowd.”

I took to keeping a whistle in my teeth and a small fish in my pocket all day long (replacing the fish with a fresh one from time to time). That way if a spinner tossed itself to heaven, whirling like a top on its long axis, I could mark the behavior while the animal was still in the air and then get a fish right to that spinner.

By and by one or two spinners began spinning on purpose whenever a trainer walked by. Soon, if a passing trainer reinforced a single spin with the whistle and fish, other spinners would begin spinning madly and earning fish. Our champion, a male named Akamai (Hawaiian for “smart”), occasionally accomplished seven full revolutions in one jump; we counted them on film. (Kahili did his best to spin, too, but he was terrible at it; we settled for a tail-over-head aerial flip from him, which seemed to come more naturally.)

The spinners also frequently did a high, arcing jump we called “porpoising.” We thought it would be nice if all the animals did this together, too. We reinforced Akamai for doing this jump. When he was offering it repeatedly, others began to try it, too. The trainer blew the whistle for Akamai. Everyone heard the whistle, but only those who had done the same kind of jump got a fish. Dolphins copy each other’s behavior easily, so we were hoping the animals that did not get a fish would figure out how to do better next time.

The problem, however, was to get a fish to just those dolphins who had done a porpoising jump like his. I had a sort of lifeguard’s tower built beside the spinner tank. Here one could perch above the tank and see all the animals at once. We could recognize them individually by sight, but still, if they were all zooming around, it was hard to keep track of who was where at any given moment.

The dolphins themselves evolved a system for improving their individual chances of getting the fish they’d earned. At the end of the jumping, when the whistle blew, the animals scattered, and each dolphin went to its own part of the tank and stayed there: Haole on the near left, Mele in the middle, Akamai in the upper right corner, and so on. We came to know where to deliver each fish; and we developed extremely good aim, because Akamai, not named Smartie for nothing, was a genius at nipping in and stealing other fish after he’d gotten his own.

Raising Criteria: The Path to Perfection

At first when Akamai started porpoising, we rewarded all the animals who jumped with the same arcing leap, no matter in what direction. Then I added a new requirement: only animals that jumped right to left, like Akamai, would get a fish. Trainers refer to this kind of standard or requirement as a criterion. If you want to improve behavior, in one animal or many, you choose a new criterion, then only reward behavior that meets that new standard.

To be fair to the animals, it has to be something that’s already happening some or most of the time, so the animal can continue to have a good chance of reinforcement. Raising criteria in easy steps also gives the animal a chance to discover what specific behavior is working now and what no longer works. The spinners could handle that; in another day or two, they were all beginning to jump right to left, in the same direction as Akamai.

Then we added another criterion: jump exactly when Akamai jumps; no sooner, no later; then jump at the same height; then jump side by side. These three rules resulted in the elegant sight of seven animals—six spinners and Kahili—jumping about ten feet in the air in tight formation.

We raised criteria with patient attention. If one animal needed a few more chances to catch on to one particular new condition, fine; we didn’t go on to a new criterion until every animal was secure about the old ones. These specific criteria were helpful to the trainers, too, especially when we started doing shows for the public. Everyone had in their mind’s eye a picture of what the perfect group porpoising looked like. If, during shows, one animal took to jumping a little late, you noticed it. Then, by withholding that animal’s fish after the next jump, you could communicate that its jump wasn’t meeting the conditions; and if it corrected itself in the next show you could salute that good effort with two or three fish instead of just one.

Cues and Cuing: The Benign Alternative to Commands

Now we had two glorious spinner behaviors: a six-animal precision jump in formation, like military jet planes, and a scattering of whirling animals, like fireworks all going off at once. But getting one behavior or the other going depended on whatever behavior started up first. Spin? Leap in unison? Right now, the animals were just guessing. How could we tell them ahead of time which one to do?

The whistle, or event marker, is a form of communication, but it says the same thing every time: “Yes. You win. Go eat.” That’s probably enough if you’re only going to teach the animal one behavior. D’Artagnan was a one-trick wolf; “run around the tree” was his way to get people to produce treats, and it always worked; he didn’t need Klinghammer to give him any special instruction, and his cue to begin was probably just the arrival of Klinghammer’s Jeep.

As soon as you want two or more behaviors, however, both the trainer and the animal need some way of telling them apart. You need to be able to communicate to the animal, before it starts doing anything at all, which behavior you will pay for at this particular moment. You do this by giving each behavior a name, an identifying sight or sound or other stimulus that conveys two messages at once (a noun, so to speak, and a verb): “This is the behavior to do” and “Start now!”
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