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For my mothers and fathers,

(S, S, K, W, J, V & J)

brothers and sisters,

(J, J, J, J, J, P, R, E & P)

daughters,

(G & J)

and my beloved,

(D)

I wish you water.

(J)







Foreword

Céline Cousteau
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Of my grandfather’s many famous quotes, these are the two I hear, read, and see emblazoned on walls and websites most often:


“The sea, once it casts its spell, holds one in its net of wonder forever.”

“People protect what they love.”



What did he mean when he said them? I can only infer—he’s not here to ask—but I believe they should be taken in simplicity. The first is about that magical enchantment so many people feel toward the water. The second is about survival—protecting what we love is a basic instinct to humans (just ask any parent). Taken together, these two ideas explain the lives of many aquatic scientists: you are pulled in and fall in love with the water world, so you dedicate yourself to protecting it. And yet, in an effort to remain unbiased, neutral, and impartial, these same scientists wouldn’t think to investigate what’s behind the passion that drives their work.

The same is true for millions of nonscientists who choose to go to the water’s edge for a vacation. Most don’t consider why this is where they best relax, replenish, and rejuvenate. They don’t question that they’re getting something cognitively enriching from being by the water that goes way beyond sitting in a beach chair with a best-selling novel. They just know they love and need unplugged waterside time.

I’m not so different. I was born into an ocean family; my grandfather Jacques helped bring the wonders of the undersea world to millions via television, and this is part of my DNA, part of how I function. But there’s also a part of me that doesn’t want to know why I love the water, a part that prefers to just see its effects as magical, something unknown—indeed, unknowable—but deeply felt.

I don’t think everything in life needs to be explained. But when I consider what’s at stake, and the fact that we must encourage people to change their behavior and shift government policies if we’re going to restore the health of the world’s water systems, I’ve come around to agreeing with my dear friend Dr. Wallace “J.” Nichols that it’s time to explain the magic.

While appealing to people’s emotions can be very effective in many instances, at some point you have to be able to appeal to their intellects. You also need to adapt the message to different audiences. If you’re talking to a lawmaker, a fisher, a surfer, a real estate agent, or a mom, you have to speak their language. This sometimes means backing up the awe and wonder with numbers and facts, biology and neurochemistry.

As this book demonstrates, neuroscientists and psychologists are now producing research data that accomplish exactly that. We are beginning to learn that our brains are hardwired to react positively to water and that being near it can calm and connect us, increase innovation and insight, and even heal what’s broken. Healthy water is crucial to our physiological and psychological well-being, as well as our ecology and economy. We have a “blue mind”—and it’s perfectly tailored to make us happy in all sorts of ways that go far beyond relaxing in the surf, listening to the murmur of a stream, or floating quietly in a pool.

Because our love of water is so pervasive, so consistent, it can seem that asking why is a question that needs no answer. But once you begin to go deeper (no pun intended!), things are not as simple as we might initially think. We love the rhythmic sound of waves breaking on the beach, but why does that sound relax us more than nearly any other? How might our preference for the flat surface of a lake be rooted to prehistoric hunting patterns? Why does understanding the science of somatic tension help explain the pleasure we feel when submerged? And on and on, as you’ll see in this book. The result is not just understanding but inspiration. A comparison might be to gravity: we know what it is, but if our curiosity had stopped simply at the point of realizing that what we toss into the air must come down, we could never have landed men on the moon. So, too, water’s effects on us.

Fortunately, as I’ve become more involved with J.’s Blue Mind project, I’ve come to realize that understanding the science behind our feelings for water doesn’t do anything to diminish those feelings. As J. likes to say, “Looking at the science of wonder and love doesn’t make it any less wonderful.” Of course, statements like that can make scientists uncomfortable. Many people are afraid of the “touchy-feely” stuff that comes along with exploring human emotions. In 2013, when I attended the third annual Blue Mind Summit on Block Island, I found myself in an isolated place surrounded by people from all walks of life—neuroscientists, psychologists, educators, divers, artists, musicians—and water. We provoked each other and explored different methods of explaining universal sensations. I go to a lot of forums and conferences, and usually we check our personal feelings and experiences with nature at the door, reserving them strictly for the closing keynote remarks, or limiting them to one-on-one exchanges during breaks. The neuroscientists who gave presentations had to explain their work in the context of this multidisciplinary event and tell us how it applies to emotion. A few of them said while they were comfortable writing reports full of charts, data, brain imagery, and chemical formulas, they didn’t quite know how to speak universally about their science. But when they did, it resonated with everyone, because all of a sudden those of us who don’t usually understand that side of things thought, “Oh my God, really? That’s what happens? My neurons are doing that? It really is your brain on water!”

I strongly believe that the results of all of this research, debate, discussion, and celebration should be shared widely. Former boundaries are being pushed—even shoved—into new territory. More people must be included in the exchange until the wisdom that emerges from this conversation becomes common knowledge among members of the human tribe. Blue Mind is, deep down, about human curiosity, knowing ourselves more and better. If J. weren’t curious, we wouldn’t be where we are now.

The sea, once it casts its spell, does indeed hold us in its net of wonder forever. People do protect what they love. Why are these the two simple ideas we repeat so often? Because they’re true. Now it’s time for us to update my grandfather’s prescient words by explaining them, and, by doing so, changing our understanding and our consciousness of our place on the planet, who we are, and what goes on inside and between us. It’s about reconnecting our sense of self and soul with our waterways and oceans. It’s about finding creativity, clarity, and confidence in our deep Blue Minds.

My grandfather would go there, and so shall we.







Preface
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One of the many possible ways to describe a life would be as a series of encounters with various bodies of water. Time spent in, on, under, or near water interspersed with the periods spent thinking about where, when, and how to reach it next.

My first body of water, of course, was experienced as a zygote in my mother’s womb. And the last—at least as I now imagine it—will be in the form of ashes, cast over the Pacific.

In between, I’ve been fascinated by and privileged to know many ponds, tanks, rivers, bottles, pools, lakes, streams, buckets, waterfalls, quarries, tubs, mists, oceans, downpours, and puddles.

As children we delight in water. As we grow older, water also becomes the matrix for sport, relaxation, and romance.

My parents took me to the Caribbean as a small child. The photos from that trip seem so familiar that I can still feel the day: sitting on the beach next to the ocean, smiling in the Bahamian sun. I believe my happy memories of the sea were carried forward by those cherished, faded photographs.

Soon after that trip, prior to my third birthday, I had a vivid dream in anticipation of a celebration. At the party in my dream we all sat at a round table under the peach tree in my backyard in Westwood, New Jersey. Everyone received a gift. We were served tea, and at the bottom of the teacups were iron figurines. Somehow, we each became very small and the cups became enormous as we dove down to the bottom to find and retrieve our gift. My friend Steve got a race car. Rusty’s was a dog. Mine was a black bear standing on all four legs. I loved that dream—so much so that I tried to dream it again every night before going to sleep. And every time I saw a bear, or a cast-iron car or dog, or a cup of tea, I thought of my dream. That went on for months and then years, dreaming and daydreaming, and wanting to dream about diving into a teacup to retrieve an iron bear. I still have that dream.

At five years of age I became more curious about being adopted. Questions just seemed to lead to more questions and eventually a driven inquiry into the basics of human genetics. That same year I was afflicted with a severe case of spinal meningitis and hospitalized. It was then that I also became intimately familiar with—and curious about—my own nervous system. My adoptive mother was a nurse, and texts and manuals from nursing school days became the scriptures of my childhood. Science, exploration, medicine, and the existence of occupations related to helping people heal grew as a seed in my mind.

In high school, my favorite weekend activity was to push off the shore at night in a canoe with just a box of Pop-Tarts, a fishing pole, and Pyotr Ilich Tchaikovsky. Fish or no fish, the solitude of night drifting was an epic escape.

A few years later, in college at DePauw University, I began to wonder more formally as a young student of science about why I liked water so much. Snorkeling in Bowman Pond on campus and scuba diving in Indiana’s quarries were somewhat unusual activities. Exploring the many creeks, rivers, and lakes of the Midwest, I also began to explore the human brain, somewhat by accident.

My sophomore year I was invited by the university chaplain to provide guitar lessons as a volunteer at a nursing home in town. I obliged and ended up spending Wednesday afternoons for eight months playing music with Barbara Daugherty, a woman who had lost her memory—including her ability to play guitar—in an automobile accident fifteen years prior, when she herself was a sophomore in college. The music lessons seemed to trigger long-lost memories, which, once flowing, often continued. The nurses were impressed. I was too, and curious. I’d return to campus and try to learn more about the brain–music connection from professors and journals, without much luck. These days a Google search would turn up endless publications on the topic, but in 1986 that wasn’t the case. This early brush with music therapy was logged deep in my memory.

At Duke University I explored wild rivers and the Outer Banks and studied economics, public policy, and decision science. But our science and policy texts were incapable of including the feeling of running a rapid, sitting at the bottom of a quarry, the physiology of retrieved memories and nostalgia, or the creative elixir of floating beneath the stars to Swan Lake.

After receiving a doctorate from the landlocked University of Arizona, I proposed to my wife, Dana, underwater off the coast of Cabo Pulmo, Mexico. I wordlessly slipped a sea-turtle-shaped ring onto her finger.

As parents of Grayce and Julia, our favorite moments together involve water.

After two decades working as a marine biologist studying sea turtles, the brain-on-water theme remained on my mind. In fact, curiosity about neuroscience often informed our approach to rebuilding sea turtle populations, one human at a time.

In 2009, the Pew Marine Fellows program generously nominated me for one of their annual awards, as they had a few years prior. The first time I had proposed a community-based sea turtle research project. This time I proposed looking into the science behind our emotional connection to water. I figured that if the pull of water could guide my life so far—as well as that of many, if not most, of my colleagues—those emotions might also be worth knowing more about.

As a non-neuroscientist I composed a rather good proposal about Blue Mind and submitted it to the foundation. The first round (sea turtles) I had been denied the fellowship because I was “too young.” This time the response was “too creative.” Despite these setbacks, both projects have moved forward, and I have greatly enjoyed the many collaborations and contributions that have come from them.

Now I am neither too young nor too creative, but I am patient, persistent, and truly enamored.

This book is the result of that mix: a life driven by a love of water, some patience and persistence, and a lot of collaboration and conversation with fellow water lovers and scientists, a truly excellent group of people.

Near the end of The Ocean of Life, marine biologist Callum Roberts’s thorough and insightful treatment of the history of ocean use and overuse, he describes some of the fundamental ingredients needed for fixing what’s broken on our blue planet: “It is essential for ocean life and our own that we transform ourselves from being a species that uses up its resources to one that cherishes and nurtures them.”

The same can be said for our planet’s lakes, rivers, and wetlands, as well as its forests and prairies.

But if this is the emotional foundation of our future, insights into what it means to cherish and nurture could be useful indeed. How do these Blue-Minded emotions work? What are they made of, and how do we make more? Those are some of the fundamental questions of neuroconservation.

Roberts continues, “People have a deep emotional connection to the sea. The oceans inspire, thrill, and soothe us. Some think we owe our clever brains and the success they brought to our ancestors’ close link to the sea. But our relationship with the sea stretches back through time much further than this: all the way to the origins of life itself. We are creatures of the ocean.”

Clearly, creating more protection and restoration will require that we better appreciate and understand the science behind, and what goes into, the mysterious elixir called inspiration, the chemistry of thrill, and the main ingredient found in soothe.

Combined with pinches of empathy, nostalgia, responsibility, gratitude, and a big scoop of love for our waters, we have a fighting chance to get this right.


You have to do it because you can’t stand not to. That’s the best reason to do anything.

—LINDA RONSTADT



Truth be known, I tried my hardest to give this project away to those with better training, better brains, better résumés for the job. There were no takers. So, I built upon what I have learned about people and water from my teachers: Herman Melville, Joshua Slocum, Chuy Lucero, Don Thomson, Loren Eiseley, Jacques Cousteau, Pak Lahanie, Wade Hazel, Pablo Neruda, Juan de la Cruz Villalejos, Sylvia Earle, Mike Orbach, Cecil Schwalbe, and Mary Oliver.

Mostly, we’ve connected the dots that we could find and worked to make the best sense of the patterns that emerged. The goal has been less about providing absolute answers and more about asking new questions—questions that, hopefully, in your capable hands, lead to creative new ways of exploring living well together on our water planet.

Back in 2005, the late author David Foster Wallace opened his commencement speech at Kenyon College with a story about three fish: “There are these two young fish swimming along and they happen to meet an older fish swimming the other way, who nods at them and says ‘Morning, boys. How’s the water?’ And the two young fish swim on for a bit, and then eventually one of them looks over at the other and goes, ‘What the hell is water?’”

That’s the fundamental question that started my own journey. What is water? Why are we humans so enthralled by it? And why is this question so obvious and important, yet so hard to adequately answer?

Later in his speech, Wallace told the graduating class that education should be based on simple awareness: “Awareness of what is so real and essential, so hidden in plain sight all around us, all the time, that we have to keep reminding ourselves over and over: ‘This is water.’”

This book is an attempt to begin a conversation about water based on new questions and current research. I hope to bring to our simple awareness the reality and essence—and beauty—of this small blue marble we live, move, and love upon.

Even though it’s hidden in plain sight.
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Why Do We Love Water So Much?


Water is life’s matter and matrix, mother and medium. There is no life without water.

—ALBERT SZENT-GYÖRGYI, M.D., DISCOVERER OF VITAMIN C



I’m standing on a pier at the Outer Banks of North Carolina, fifty feet above the Atlantic. To the left and right, forward, back, and below, all I can see is ocean. I’m wearing a light blue hat that looks like a bejeweled swim cap, and a heavy black cable snakes down my back like a ponytail. Even though I look like an extra from an Esther Williams movie who wandered into Woody Allen’s Sleeper by mistake, in truth I’m a human lab rat, here to measure my brain’s response to the ocean.

The cap is the nerve center of a mobile electroencephalogram (EEG) unit, invented by Dr. Stephen Sands, biomedical science expert and chief science officer of Sands Research. Steve’s a big, burly, balding guy of the sort that could be mistaken for the local high school science teacher who’s also the football coach, or perhaps the captain of one of the deep-sea fishing boats that call the Outer Banks home. An El Paso (a city on the Rio Grande) resident by way of Long Beach, California, and Houston, Texas, Steve spent years in academia as a professor, using brain imaging to research Alzheimer’s disease. In 1998 he established Neuroscan, which became the largest supplier of EEG equipment and software for use in neurological research. In 2008 Steve founded Sands Research, a company that does neuromarketing, a new field using behavioral and neurophysiological data to track the brain’s response to advertising. “People’s responses to any kind of stimulus, including advertising, include conscious activity—things we can verbalize—and subconscious activity,” he once wrote. “But the subconscious responses can’t be tracked through traditional market research methods.” When groups of neurons are activated in the brain by any kind of stimulus—a picture, a sound, a smell, touch, taste, pain, pleasure, or emotion—a small electrical charge is generated, which indicates that neurological functions such as memory, attention, language processing, and emotion are taking place in the cortex. By scrutinizing where those electrical charges occur in the brain, Steve’s sixty-eight-channel, full-spectrum EEG machine can measure everything from overall engagement to cognition, attention, the level of visual or auditory stimulation, whether the subject’s motor skills are involved, and how well the recognition and memory circuits are being stimulated. “When you combine EEG scans with eye-movement tracking, you get unique, entirely nonverbal data on how someone is processing the media or the real-world environment, moment by moment,” Steve says.

Given current perplexity about the value of promotional efforts, Steve’s data are increasingly sought after. Sands Research does advertising impact studies for some of the largest corporations in the world; it’s perhaps best known for an “Annual Super Bowl Ad Neuro Ranking,” which evaluates viewers’ neurological responses to those $3.8-million-per-thirty-second spots. (Among those that Steve’s team measured were the well known ads that featured people sitting on a beach, backs to the camera as they gazed at white sand and blue water, Corona beers on the table between them, and only the lapping of the sea as a soundtrack. That campaign made the brewer famous, forever associated with tropical ocean leisure.)

In the months prior to my trip to the Outer Banks, I’d been contacted by Sands Research’s director of business development, Brett Fitzgerald. Brett’s an “outside” kind of guy with a history of working with bears in Montana. He’d heard about my work combining water science with neuroscience and contacted me to see if we could do some sort of project together. Before I knew it, he was on a plane to California, and we met along the coast north of my home to talk “brain on ocean.” Not long after, I was on a plane heading to North Carolina.

Today Brett has fitted me with a version of the Sands Research EEG scanning apparatus that can detect human brain activity with the same level of precision as an fMRI (functional magnetic resonance imaging). The data from the electrodes in this ornamented swim cap are sampled 256 times per second and, when amplified for analysis, will allow neuroscientists to see in real time which areas of the brain are being stimulated. Typically such data are used to track shoppers’ responses in stores like Walmart as they stop to look at new products on a shelf. In this case, however, the sixty-eight electrodes plugged into the cap on my head are for measuring my every neurological up and down as I plunge into the ocean. It’s the first time equipment like this has been considered for use at (or in) the water, and I’m a little anxious about both the current incompatibility (no pun intended) between the technology and the ocean, but also about what we might learn. So is Brett—the cap and accompanying scanning device aren’t cheap. In the future such a kit will be made waterproof and used underwater, or while someone is surfing. But for today, we’re just hoping that neither the equipment nor I will be the worse for wear after our testing and scheming at the salt-sprayed pier.

It’s only recently that technology has enabled us to delve into the depths of the human brain and into the depths of the ocean. With those advancements our ability to study and understand the human mind has expanded to include a stream of new ideas about perception, emotions, empathy, creativity, health and healing, and our relationship with water. Several years ago I came up with a name for this human–water connection: Blue Mind, a mildly meditative state characterized by calm, peacefulness, unity, and a sense of general happiness and satisfaction with life in the moment. It is inspired by water and elements associated with water, from the color blue to the words we use to describe the sensations associated with immersion. It takes advantage of neurological connections formed over millennia, many such brain patterns and preferences being discovered only now, thanks to innovative scientists and cutting-edge technology.

In recent years, the notion of “mindfulness” has edged closer and closer to the mainstream. What was once thought of as a fringe quest for Eastern vacancy has now been recognized as having widespread benefits. Today the search for the sort of focus and awareness that characterizes Blue Mind extends from the classroom to the boardroom to the battlefield, from the doctor’s office to the concert hall to the world’s shorelines. The stress produced in our overwhelmed lives makes that search more urgent.

Water’s amazing influence does not mean that it displaces other concerted efforts to reach a mindful state; rather, it adds to, enhances, and expands. Yet this book is not a field guide to meditation, nor a detailed examination of other means toward a more mindful existence. To use a water-based metaphor, it offers you a compass, a craft, some sails, and a wind chart. In an age when we’re anchored by stress, technology, exile from the natural world, professional suffocation, personal anxiety, and hospital bills, and at a loss for true privacy, casting off is wonderful. Indeed, John Jerome wrote in his book Blue Rooms that “the thing about the ritual morning plunge, the entry into water that provides the small existential moment, is its total privacy. Swimming is between me and the water, nothing else. The moment the water encloses me, I am, gratefully, alone.” Open your Blue Mind and the ports of call will become visible.

To properly navigate these depths, over the past several years I’ve brought together an eclectic group of scientists, psychologists, researchers, educators, athletes, explorers, businesspeople, and artists to consider a fundamental question: what happens when our most complex organ—the brain—meets the planet’s largest feature—water?

As a marine biologist as familiar with the water as I am with land, I believe that oceans, lakes, rivers, pools, even fountains can irresistibly affect our minds. Reflexively we know this: there’s a good reason why Corona chose a beach and not, say, a stockyard. And there are logical explanations for our tendency to go to the water’s edge for some of the most significant moments of our lives. But why?

I look out from the pier at the vast Atlantic and imagine all the ways that the sight, sound, and smell of the water are influencing my brain. I take a moment to notice the feelings that are arising. For some, I know, the ocean creates fear and stress; but for me it produces awe and a profound, immersive, and invigorating peace. I take a deep breath and imagine the leap, cables trailing behind me as I plunge into the waves surging around the pier. The EEG readings would reflect both my fear and exhilaration as I hit the water feet first. I imagine Dr. Sands peering at a monitor as data come streaming in.

Water fills the light, the sound, the air—and my mind.

Our (Evolving) Relationship to Water


Thousands have lived without love, not one without water.

—W. H. AUDEN



There’s something about water that draws and fascinates us. No wonder: it’s the most omnipresent substance on Earth and, along with air, the primary ingredient for supporting life as we know it. For starters, ocean plankton provides more than half of our planet’s oxygen. There are approximately 332.5 million cubic miles of water on Earth—96 percent of it saline. (A cubic mile of water contains more than 1.1 trillion gallons.) Water covers more than 70 percent of Earth’s surface; 95 percent of those waters have yet to be explored. From one million miles away our planet resembles a small blue marble; from one hundred million miles it’s a tiny, pale blue dot. “How inappropriate to call this planet Earth when it is quite clearly Ocean,” author Arthur C. Clarke once astutely commented.

That simple blue marble metaphor is a powerful reminder that ours is an aqueous planet. “Water is the sine qua non of life and seems to be all over the universe and so it’s reasonable for NASA to use a ‘follow the water’ strategy as a first cut or shorthand in our quest to locate other life in the universe,” Lynn Rothschild, an astrobiologist at the NASA Ames Research Center in Mountain View, California, told me. “While it may not be the only solvent for life, it certainly makes a great one since it is abundant, it’s liquid over a broad temperature range, it floats when solid, allowing for ice-covered lakes and moons, and it’s what we use here on Earth.”

Whether searching the universe or roaming here at home humans have always sought to be by or near water. It’s estimated that 80 percent of the world’s population lives within sixty miles of the coastline of an ocean, lake, or river. Over half a billion people owe their livelihoods directly to water, and two-thirds of the global economy is derived from activities that involve water in some form. Approximately a billion people worldwide rely primarily on water-based sources for protein. (It’s very possible that increased consumption of omega-3 oils from eating fish and shellfish played a crucial role in the evolution of the human brain. And, as we’ll discuss later in the book, the seafood market is now global in a manner that could never have been imagined even a few decades ago.) We use water for drinking, cleansing, working, recreating, and traveling. According to the U.S. Geological Survey, each person in the United States uses eighty to one hundred gallons of water every day for what we consider our “basic needs.” In 2010 the General Assembly of the United Nations declared, “Safe and clean drinking water is a human right essential to the full enjoyment of life.”

Our innate relationship to water goes far deeper than economics, food, or proximity, however. Our ancient ancestors came out of the water and evolved from swimming to crawling to walking. Human fetuses still have “gill-slit” structures in their early stages of development, and we spend our first nine months of life immersed in the “watery” environment of our mother’s womb. When we’re born, our bodies are approximately 78 percent water. As we age, that number drops to below 60 percent—but the brain continues to be made of 80 percent water. The human body as a whole is almost the same density as water, which allows us to float. In its mineral composition, the water in our cells is comparable to that found in the sea. Science writer Loren Eiseley once described human beings as “a way that water has of going about, beyond the reach of rivers.”1

We are inspired by water—hearing it, smelling it in the air, playing in it, walking next to it, painting it, surfing, swimming or fishing in it, writing about it, photographing it, and creating lasting memories along its edge. Indeed, throughout history, you see our deep connection to water described in art, literature, and poetry. “In the water I am beautiful,” admitted Kurt Vonnegut.2 Water can give us energy, whether it’s hydraulic, hydration, the tonic effect of cold water splashed on the face, or the mental refreshment that comes from the gentle, rhythmic sensation of hearing waves lapping a shore. Immersion in warm water has been used for millennia to restore the body as well as the mind. Water drives many of our decisions—from the seafood we eat, to our most romantic moments, and from where we live, to the sports we enjoy, and the ways we vacation and relax. “Water is something that humanity has cherished since the beginning of history, and it means something different to everyone,” writes archeologist Brian Fagan. We know instinctively that being by water makes us healthier, happier, reduces stress, and brings us peace.

In 1984 Edward O. Wilson, a Harvard University biologist, naturalist, and entomologist, coined the term “biophilia” to describe his hypothesis that humans have “ingrained” in our genes an instinctive bond with nature and the living organisms we share our planet with. He theorized that because we have spent most of our evolutionary history—three million years and 100,000 generations or more—in nature (before we started forming communities or building cities), we have an innate love of natural settings. Like a child depends upon its mother, humans have always depended upon nature for our survival. And just as we intuitively love our mothers, we are linked to nature physically, cognitively, and emotionally.


You didn’t come into this world. You came out of it, like a wave from the ocean. You are not a stranger here.

—ALAN WATTS



This preference for our mother nature has a profound aesthetic impact. The late Denis Dutton, a philosopher who focused on the intersection of art and evolution, believed that what we consider “beautiful” is a result of our ingrained linkage to the kind of natural landscape that ensured our survival as a species. During a 2010 TED talk, “A Darwinian Theory of Beauty,” Dutton described findings based on both evolutionary psychology and a 1997 survey of contemporary preference in art. When people were asked to describe a “beautiful” landscape, he observed, the elements were universally the same: open spaces, covered with low grass, interspersed with trees. And if you add water to the scene—either directly in view, or as a distant bluish cast that the eye takes as an indication of water—the desirability of that landscape skyrockets. Dutton theorized that this “universal landscape” contains all the elements needed for human survival: grasses and trees for food (and to attract edible animal life); the ability to see approaching danger (human or animal) before it arrives; trees to climb if you need to escape predators; and the presence of an accessible source of water nearby. In 2010 researchers at Plymouth University in the United Kingdom asked forty adults to rate over one hundred pictures of different natural and urban environments. Respondents gave higher ratings for positive mood, preference, and perceived restorativeness to any picture containing water, whether it was in a natural landscape or an urban setting, as opposed to those photos without water.

Marcus Eriksen, a science educator who once sailed a raft made entirely of plastic bottles from the U.S. Pacific coast to Hawaii, expanded upon Dutton’s hypothesis to include seacoasts, lakeshores, or riverbanks. In the same way the savannah allowed us to see danger a long way off, he theorized, coastal dwellers could see predators or enemies as they came across the water. Better, land-based predators rarely came from the water, and most marine-based predators couldn’t emerge from the water or survive on land. Even better than that: the number of food and material resources provided in or near the water often trumped what could be found on land. The supply of plant-based and animal food sources may vanish in the winter, Eriksen observed, but our ancestors could fish or harvest shellfish year-round. And because the nature of water is to move and flow, instead of having to travel miles to forage, our ancestors could walk along a shore or riverbank and see what water had brought to them or what came to the water’s edge.

While humans were developing an evolutionary preference for a certain type of water-containing landscape, the human brain was also being shaped by environmental demands. Indeed, according to molecular biologist John Medina, the human brain evolved to “solve problems related to surviving in an unstable outdoor environment, and to do so in nearly constant motion.” Imagine that you are one of our distant Homo sapiens ancestors, living in that ideal savannah landscape more than 200,000 years ago. Even if you and your family have inhabited this particular spot for a while, you still must be alert for any significant threats or potential sources of food. Every day brings new conditions—weather, animals, fruits, and other edible plants. Use up some sources of food and you have to look for more, which means constant exploration of your environment to learn more about where you are and what other sources of food and water are available for you and your family. Perhaps you encounter new plants or animals, some of which are edible—some not. You learn from your mistakes what to gather and what to avoid. And while you and your children learn, your brains are being shaped and changed by multiple forces: your individual experiences, your social and cultural interactions, and your physical environment. Should you survive and reproduce, some of that rewiring will be passed on to your descendants in the form of a more complex brain. Additional information for survival will be socially encoded in vivid stories and songs.

A nervous system is the part of an animal that coordinates activity by transmitting signals about what’s happening both inside and outside the body. It’s made up of special types of cells called neurons, and ranges in size and complexity from just a few hundred nerve cells in the simplest worms, to some 20,000 neurons in the California sea hare, Aplysia californica (a very cool mollusk whose large, sometimes gigantic, neurons have made it the darling of neurobiologists for the past fifty years), to as many as 100 billion in humans. We’ll be looking in detail at the human brain and DNA in later chapters, but there’s an important point to be made before we leave our ancestors on the distant savannah: just as the human brain changed and evolved over the millennia, our individual brain changes and evolves from the day we are born until we die. Critical studies starting in the 1970s and 1980s demonstrated that our brains are in a state of constant evolution—neurons growing, connecting, and then dying off. Both the brain’s physical structure and its functional organization are plastic, changing throughout our lives depending on need, attention, sensory input, reinforcement, emotion, and many other factors. The brain’s neuroplasticity (its ability to continually create new neural networks, reshape existing ones, and eliminate networks that are no longer used due to changes in behavior, environment, and neural processes) is what allows us to learn, form memories throughout our lifetimes, recover function after a stroke or loss of sight or hearing, overcome destructive habits and become better versions of ourselves. Neuroplasticity accounts for the fact that, compared to most of us, a disproportionate amount of physical space in a violinist’s brain is devoted to controlling the fingers of his or her fingering hand, and that studying for exams can actually increase the amount of cortical space devoted to a particular subject (more complex functions generally require more brain matter). As we’ll see later, it also accounts for certain negative behaviors, like obsessive-compulsive disorder.

You will hear the term neuroplasticity a lot in this book, because it exemplifies one of the fundamental premises of Blue Mind: the fact that our brains—these magnificent, three-pound masses of tissue that are almost 80 percent water—are shaped, for good or ill, by a multitude of factors that include our perceptions, our emotions, our biology, our culture—and our environment.

You’ll also hear a lot about happiness. While the “pursuit of happiness” has been a focus of humankind since almost before we could put a name to the feeling, from ancient times onward philosophers have argued about the causes and uses of happiness, and composers, writers, and poets have filled our heads with stories of happiness lost and found. In the twenty-first century, however, the pursuit of happiness has become one of the most important means of judging our quality of life. “Happiness is an aspiration of every human being,” write John F. Helliwell, Richard Layard, and Jeffrey D. Sachs in the United Nations’ World Happiness Report 2013, which ranks 156 countries by the level of happiness of their citizens.3 It’s a vital goal: “People who are emotionally happier, who have more satisfying lives, and who live in happier communities, are more likely both now and later to be healthy, productive, and socially connected. These benefits in turn flow more broadly to their families, workplaces, and communities, to the advantage of all.”4

“The purpose of our lives is to be happy,” says the Dalai Lama—and with all the many benefits of happiness, who would disagree? As a result, today we are bombarded with books on happiness, studies (and stories) about happiness, and happiness research of every kind. We’ll walk through some of the studies later, and discuss why water provides the most profound shortcut to happiness, but suffice it to say, greater individual happiness has been shown to make our relationships better; help us be more creative, productive, and effective at work (thereby bringing us higher incomes); give us greater self-control and ability to cope; make us more charitable, cooperative, and empathetic;5 boost our immune, endocrine, and cardiovascular systems; lower cortisol and heart rate, decrease inflammation, slow disease progression, and increase longevity.6 Research shows that the amount of happiness we experience spreads outward, affecting not just the people we know but also the friends of their friends as well (or three degrees of the famous six degrees of separation).7 Happy people demonstrate better cognition and attention, make better decisions, take better care of themselves, and are better friends, colleagues, neighbors, spouses, parents, and citizens.8 Blue Mind isn’t just about smiling when you’re near the water; it’s about smiling everywhere.

Water and Our Emotions


Some people love the ocean. Some people fear it. I love it, hate it, fear it, respect it, resent it, cherish it, loathe it, and frequently curse it. It brings out the best in me and sometimes the worst.

—ROZ SAVAGE



Beyond our evolutionary linkage to water, humans have deep emotional ties to being in its presence. Water delights us and inspires us (Pablo Neruda: “I need the sea because it teaches me”). It consoles us and intimidates us (Vincent van Gogh: “The fishermen know that the sea is dangerous and the storm terrible, but they have never found these dangers sufficient reason for remaining ashore”). It creates feelings of awe, peace, and joy (The Beach Boys: “Catch a wave, and you’re sitting on top of the world”). But in almost all cases, when humans think of water—or hear water, or see water, or get in water, even taste and smell water—they feel something. These “instinctual and emotional responses… occur separately from rational and cognitive responses,” wrote Steven C. Bourassa, a professor of urban planning, in a seminal 1990 article in Environment and Behavior. These emotional responses to our environment arise from the oldest parts of our brain, and in fact can occur before any cognitive response arises. Therefore, to understand our relationship to the environment, we must understand both our cognitive and our emotional interactions with it.

This makes sense to me, as I’ve always been drawn to the stories and science of why we love the water. However, as a doctoral student studying evolutionary biology, wildlife ecology, and environmental economics, when I tried to weave emotion into my dissertation on the relationship between sea turtle ecology and coastal communities, I learned that academia had little room for feelings of any kind. “Keep that fuzzy stuff out of your science, young man,” my advisors counseled. Emotion wasn’t rational. It wasn’t quantifiable. It wasn’t science.

Talk about a “sea change”: today cognitive neuroscientists have begun to understand how our emotions drive virtually every decision we make, from our morning cereal choice, to who we sit next to at a dinner party, to how sight, smell, and sound affect our mood. Today we are at the forefront of a wave of neuroscience that seeks to discover the biological bases of everything, from our political choices to our color preferences. They’re using tools like EEGs, MRIs, and those fMRIs to observe the brain on music, the brain and art, the chemistry of prejudice, love, and meditation, and more. Daily these cutting-edge scientists are discovering why human beings interact with the world in the ways we do. And a few of them are now starting to examine the brain processes that underlie our connection to water. This research is not just to satisfy some intellectual curiosity. The study of our love for water has significant, real-world applications—for health, travel, real estate, creativity, childhood development, urban planning, the treatment of addiction and trauma, conservation, business, politics, religion, architecture, and more. Most of all, it can lead to a deeper understanding of who we are and how our minds and emotions are shaped by our interaction with the most prevalent substance on our planet.

The journey in search of people and scientists who were eager to explore these questions has taken me from the sea turtles’ habitats on the coasts of Baja California, to the halls of the medical schools at Stanford, Harvard, and the University of Exeter in the United Kingdom, to surfing and fishing and kayaking camps run for PTSD-afflicted veterans in Texas and California, to lakes and rivers and even swimming pools around the world. And everywhere I went, even on the airplanes connecting these locations, people would share their stories about water. Their eyes sparkled when they described the first time they visited a lake, or ran through a sprinkler in the front yard, caught a turtle or a frog in the creek, held a fishing rod, or walked along a shore with a parent or boyfriend or girlfriend. I came to believe that such stories were critical to science, because they help us make sense of the facts and put them in a context we can understand. It’s time to drop the old notions of separation between emotion and science—for ourselves and our future. Just as rivers join on their way to the ocean, to understand Blue Mind we need to draw together separate streams: analysis and affection; elation and experimentation; head and heart.

The Tohono O’odham (which means “desert people”) are Native Americans who reside primarily in the Sonoran Desert of southeastern Arizona and northwest Mexico. When I was a graduate student at the University of Arizona, I used to take young teens from the Tohono O’odham Nation across the border to the Sea of Cortez (the Gulf of California). Many of them had never seen the ocean before, and most were completely unprepared for the experience, both emotionally and in terms of having the right gear. On one field trip several of the kids didn’t bring swim trunks or shorts—they simply didn’t own any. So we all sat down on the beach next to the tide pools of Puerto Peñasco, I pulled out a knife, and we all cut the legs off our pants, right then and there.

Once in the shallow water we put on masks and snorkels (we’d brought enough for everyone), had a quick lesson on how to breathe through a snorkel, and then set out to have a look around. After a while I asked one young man how it was going. “I can’t see anything,” he said. Turns out he’d been keeping his eyes closed underwater. I told him that he could safely open his eyes even though his head was beneath the surface. He put his face under and started to look around. Suddenly he popped up, pulled off his mask, and started shouting about all the fish. He was laughing and crying at the same time as he shouted, “My planet is beautiful!” Then he slid his mask back over his eyes, put his head back into the water, and didn’t speak again for an hour.

My memory of that day, everything about it, is crystal clear. I don’t know for sure, but I’ll bet it is for him, too. Our love of water had made an indelible stamp on us. His first time in the ocean felt like mine, all over again.

The Beginnings of Blue Mind

In 2011, in San Francisco—a city surrounded by water on three sides—I gathered a group of neuroscientists, cognitive psychologists, marine biologists, artists, conservationists, doctors, economists, athletes, urban planners, real estate agents, and chefs to explore the ways our brains, bodies, and psyches are enhanced by water. I had realized that there was a constellation of innovative thinkers who had been trying to put the pieces together regarding the powerful effects of water, but they had mostly been isolated from one another. Since then, the Blue Mind gathering has become an annual conference that taps into a growing quantity of new mind/body/environment research and continues to produce new and startling insights on how humanity interacts with our watery planet. Both the brain and the ocean are deep, complex, and subtle realms—scarcely explored and poorly understood. However, we are on the cusp of an age when both the brain and the ocean are giving up more and more of their secrets to dedicated scientists and explorers. As more researchers from varied disciplines apply their expertise to the relation between water and humanity, the insights from their collaborations are illuminating the biological, neurological, and sociological benefits of humanity’s Blue Mind.

Every year more experts of all kinds are connecting the dots between brain science and our watery world. This isn’t touchy-feely “let’s save the dolphins” conservation: we’re talking prefrontal cortex, amygdala, evolutionary biology, neuroimaging, and neuron functioning that shows exactly why humans seem to value being near, in, on, or under the water. And this new science has real-world implications for education, public policy, health care, coastal planning, travel, real estate, and business—not to mention our happiness and general well-being. But it’s science with a personal face; science practiced by real people, with opinions, biases, breakthroughs, and insights.

At subsequent Blue Mind conferences on the shores of the Atlantic and Pacific, scientists, practitioners, and students have continued to share their research and life’s work, huddling together to discuss, create, and think deeply. We’ve produced documents describing “what we think we know” (facts), “what we want to explore” (hypotheses), and “what we want to share” (teachings). At Blue Mind 2013, held on Block Island, we discussed topics like dopaminergic pathways, microplastics and persistent organic pollutants, auditory cortex physiology, and ocean acidification, but for those of us drawn to the waves, no discussion of water is without joy and celebration. At dawn we sang together, overlooking the sparkling blue Atlantic Ocean, and in the evening we drank wine, those waters now black and sparkling, and listened to former Rhode Island poet laureate Lisa Starr.


“Listen, dear one,” it whispers.

“You only think you have

forgotten the impossible.




“Go now, to that marsh beyond

Fresh Pond and consider how the red

burgeons into crimson;

go see how it’s been preparing forever

for today.”



This is poetry, this is science; this is science, this is poetry. So, too, are oceans and seas, rivers and ponds, swimming pools and hot springs—all of us could use a little more poetry in our lives.

We could use a lot more, too—and, in some cases, a lot less. Too many of us live overwhelmed—suffocated by work, personal conflicts, the intrusion of technology and media. Trying to do everything, we end up stressed about almost anything. We check our voice mail at midnight, our e-mail at dawn, and spend the time in between bouncing from website to website, viral video to viral video. Perpetually exhausted, we make bad decisions at work, at home, on the playing field, and behind the wheel. We get flabby because we decide we don’t have the time to take care of ourselves, a decision ratified by the fact that those “extra” hours are filled with e-mailing, doing reports, attending meetings, updating systems to stay current, repairing what’s broken. We’re constantly trying to quit one habit just to start another. We say the wrong things to people we love, and love the wrong things because expediency and proximity make it easier to embrace what’s passing right in front of us. We make excuses about making excuses, but we still can’t seem to stop the avalanche. All of this has a significant economic cost as “stress and its related comorbid diseases are responsible for a large proportion of disability worldwide.”9

It doesn’t have to be that way. The surfers, scientists, veterans, fishers, poets, artists, and children whose stories fill this book know that being in, on, under, or near water makes your life better. They’re waiting for you to get your Blue Mind on too.

Time to dive in.
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Water and the Brain: Neuroscience and Blue Mind


The brain and the ocean are profoundly complex and subtle realms for investigation. We struggle to identify the approaches that yield deeper understanding. We’re drawn to their mysteries—and the inherent rhythms that define both—and we strive to find a language to describe them.

—DR. DAVID POEPPEL, PROFESSOR OF PSYCHOLOGY AND NEURAL SCIENCE, NEW YORK UNIVERSITY



Surfer João De Macedo waits on his board, three hundred feet or so from the beach. He’s relaxed yet alert, scanning the water for indications of the next wave. As he spots a smooth swell pattern that indicates a potentially rideable wave, anticipation releases another wave—of neurochemicals cascading throughout his brain and body. The water rises up in front of him, and he’s instinctively standing on his board, using the brain that has been shaped by the experience of the thousands of waves he’s ridden before to look for the perfect entry point. Dopamine explodes over his neurons as he drops into the pocket. He’s enclosed in a watery tunnel of cool, blue-green light, surrounded by the smell and the sound of the wave, feeling the air rushing past him as he makes minute physical adjustments to keep the ride going for as long as possible. Feel-good neurotransmitters—adrenaline, dopamine, endorphins—rise in waves inside his brain and body. He shoots out of the pocket just as the wave crest crashes behind him. He smiles, maybe even laughs. Then he turns back over the top of the wave, drops down onto his board, and starts to paddle out as he looks for the next wave—and the next dopamine rush.

The smile on João’s face wordlessly declares the thrill and pleasure he’s just experienced. Via such facial expressions, and through poetry, literature, and testimonies of all sorts, we humans have been self-reporting the effects of water on our minds and bodies. But it’s only in the past two decades or so1 that scientists have been able to examine what’s going on in the human brain when we encounter different aspects of our world and ourselves. Today neuroscience is exploding with studies that track, in infinitesimal detail, what our brains are doing when we are eating, drinking, sleeping, working, texting, kissing, exercising, creating, problem solving, playing.… If humans do it, it would seem that someone is studying it, to find out exactly which circuits are firing and which neurotransmitters are cascading during that particular activity.

Some refer to this new era of the brain as the “Golden Age of Neuroscience.” But despite all the studies that make for great news copy (and the colorful brain scans that make us more likely to accept the conclusions they accompany),2 any scientist worth his or her salt will admit that we are just dipping our collective toes into understanding the processes of the human brain. Back in 2011, eminent neuroscientist V. S. Ramachandran stated that our current understanding of the brain “approximates to what we knew about chemistry in the 19th century—in short, not much.”3 That remains the case.

However, even that “not much” is far more than we have understood for two thousand years about the way the mind works. Undoubtedly many of the conclusions and studies done today will be proven inaccurate ten, twenty, fifty years from now. That’s science: you carefully observe the world around you, state a hypothesis, develop experiments or studies to prove or disprove your premise, use the technology you have available to you at the moment, and then develop conclusions based on the results. What’s truly exciting about this latest round of investigation, however, is that it endeavors to discover the physiological, chemical, and structural processes that underlie humanity’s very subjective experience of the world. What happens in your brain when you see the face of a loved one or gaze out over the rail of a boat? Which circuits are active when you’re at your most creative, or when an addict is seeking a fix? Does the environment physically shape our brains just as our brain filters, configures, and interprets our moment-to-moment perceptions of that environment? And is there a way we can use this understanding of how our brains work to help us be happier, more creative, more loving, and less stressed?

As I mentioned earlier, while neuroscience is studying an incredibly broad range of human behaviors and emotions, in every setting possible, for some reason our interaction with water seems to be left out. (Try this: go to your nearest bookstore or library and scan the indexes of any of the popular books on neuroscience, psychology, or self-help for topics related to water.) So, in this chapter we are going to start the conversation at the beginning by examining several major aspects of your brain on water. But first, let’s talk about the fundamentals of just how we study the brain.

How We Study the Brain


Everything we do, every thought we’ve ever had, is produced by the human brain. But exactly how it operates remains one of the biggest unsolved mysteries, and it seems the more we probe its secrets, the more surprises we find.

—NEIL DEGRASSE TYSON, ASTROPHYSICIST



Humans have always been infinitely curious about what goes on inside our skulls. In the late nineteenth and early twentieth centuries, scientists and theorists such as Sigmund Freud and William James described how we think and feel based upon the subjective experiences reported by their patients, combined with their clinical observation of human behavior. (Even today, self-reporting of subjective experience is vital in studying the ways our brains work.) Medical doctors, too, were a rich source of information; in fact, prior to the twentieth century, our information on the brain mostly arose from studying what happened when it malfunctioned due to disease or injury. But it’s one thing to theorize about how brains function normally by seeing what happens when they don’t function properly, and another to actually observe the brain in action when it is thinking, sleeping, feeling, creating, or interacting with the outside world. How do we go about understanding the normal human brain?

Cue the development of noninvasive techniques and devices that allowed scientists to track the workings of the normal human brain. The earliest of these devices was the electroencephalography (EEG) machine. Based on the understanding that living tissue has electrical properties, the first use of EEG on human beings occurred in 1924. Over the course of the twentieth century EEG recordings were used as diagnostic tools as well as in research.

An EEG works because neurons in the brain generate small electrical charges when they become active, and when groups of neurons fire together, they create an electrical “wave” that can be detected and recorded. Data are gathered by placing the EEG’s electrodes (often embedded in a cap, net, or band) on the head and monitoring the peaks and valleys of electricity generated in the brain. (The signal is amplified for the purposes of analysis.) EEGs can track brain activity by location, showing which side of the brain is involved in a “cognitive event”; by type of brain wave (alpha, beta, theta, and delta, each corresponding to a distinct frequency range and corresponding level of brain activity, making EEGs vital in sleep studies); and by abnormal activity (as is seen in epilepsy, a disease that creates patterns of spikes in electrical activity in the brain). Sophisticated EEG devices can noninvasively sample sixty-eight channels of data every four milliseconds or less, and record electrical events as brief as one millisecond. 4

Cognitive neuroscientists have found that the EEG can be an extremely useful tool in tracking brain functions like attention, emotional responses, how we retain information, and so on.5 And in an exciting development for those of us who do research outside of a laboratory setting, EEG readers are becoming smaller and more portable—some even resembling the kind of headset a computer gamer might use. However, EEG readings indicate electrical activity only at a shallow depth, and many critical functions occur much deeper in the brain. To explore those, other tools were needed. In the last fifty years MRI (good old-fashioned magnetic resonance imaging), positron emission tomography (PET), and single-photon emission computed tomography (SPECT) have been used to produce images of activity deep in the brain by tracking changes in blood flow or metabolic activity.6 But whereas MRI machines rely solely on magnetic fields and radio waves, PET and SPECT scans use injected radioactive isotopes, which limits their usefulness. A new answer arrived in the 1990s with functional magnetic resonance imaging, or fMRI.

Different areas of the brain become active at different times, depending on the tasks required. More activity requires more oxygen, causing increased blood flow to those areas of the brain. Like their older siblings, fMRI machines use powerful magnetic fields to align the protons in the hydrogen atoms in the blood, and then knock them out of alignment with radio waves. An MRI looks for differences in signals from the hydrogen atoms to distinguish between different types of matter. As the protons realign, they send out different signals for oxygenated and deoxygenated blood—and those signals are what the fMRI reads. As a test subject undertakes an activity—squeezing a hand, for example, or looking at a particular picture—fMRI scans measure the ratio of oxygenated to deoxygenated blood, or blood-oxygen-level-dependent (BOLD) contrast, in different areas of the brain at that moment. The machine’s computer then uses a sophisticated algorithm to interpret the data received from the fMRI and represent the contrast ratios in the form of infinitesimal, three-dimensional units called voxels. Different colors are used to indicate the intensity of the energy in that particular area, red being the most intense, purple or black indicating low or no activity. The brighter the color on the scan, the greater the activity in that particular region of the brain, giving rise to the term “lights up” when referring to activated brain regions.

Over the past twenty years fMRI has become the preferred method for measuring brain function, utilized by cognitive scientists, neurologists, neurobiologists, psychologists, neuroeconomists, and others.7 But even though fMRI is one of the best tools we have currently for measuring the brain function (and one of the only tools we have for examining structures deep inside the cranium), it’s important also to acknowledge its limitations. First, fMRIs are based on an indirect indicator of brain function. The functioning of the brain is ultimately chemical and electrical in nature: neurons produce electrical messages that are conveyed from one to the other either through direct contact, synapse to synapse, or via chemical neurotransmitters. This activity requires oxygen, which is provided by blood flow to the active areas of the brain; fMRI scans measure that blood flow, not actual neuronal activity. Thus, while fMRIs can tell us which areas of the brain are active, they cannot reveal the specific activating factors. Second, while fMRIs have excellent spatial resolution, showing the location of brain activity within two to three millimeters, because blood flow is far slower than neuronal activity (with a delay of at least two to five seconds between activation of neurons and increased blood flow to the area), the temporal resolution of an fMRI scan is much longer than the amount of time needed for the majority of perception or other cognitive processes. (In contrast, EEGs have poorer spatial resolution but, as mentioned earlier, can track electrical charges as fast as one millisecond.) There are also issues with differences in fMRI machines and the complex algorithms required to process the data, as well as variation in the size of voxels (which while tiny are far larger than the neurons they represent).

The most important limitation currently for fMRI-based studies of the brain is that they can track responses of subjects only in a lab rather than in the environments where a particular cognitive activity would logically take place. Imagine you were one of those undergraduates who volunteered to be a subject in a study that used fMRI scans.8 You would be asked to report to a lab and told that you should leave anything metal at home because of the powerful magnets in the machine. A friend who has previously had an fMRI tells you to dress warmly, as the temperature in the facility is kept cold for the equipment. Once you enter the lab and check in, you’re ushered into the room with the scanner: a large, doughnut-shaped machine with a hole in the middle just big enough for a human body. (If you’re at all claustrophobic, you’re uncomfortable merely looking at the small size of the opening.) The technician instructs you to lie down on a plastic bedlike slab with your head pointing toward the opening in the doughnut. She tells you that the bed will move forward so your head and shoulders are inside the scanner. There will be a mirror above you that will allow you to see a computer screen with instructions for tasks to perform while the scanner takes pictures of the activity in your brain. She gives you earplugs and explains that the scanner is very noisy, and points out a buzzer you can push if at any point you become too uncomfortable to continue. She puts a pillow under your head and one on each side of it to keep it stationary. “Stay as still as you can while the scan is in progress,” she requests, and then she slides your head and shoulders into the scanner.

So far, the process is equivalent to an MRI. But instead of just lying in the tube, you look up at the mirror and, as the thump-thump-thump sound of the fMRI commences, you can see the computer screen above you come to life. You follow the instructions and push buttons on the pad in your hand in response to the pictures flashing in front of your eyes. (In the future your fingers may get a rest thanks to eye-tracking technology.) The tasks keep you busy enough that you notice the small size of the space you’re inhabiting only a couple of times (which is good, because you came very close to pressing the buzzer that would let the technician know you were ready to quit). At the end of the test the computer screen goes blank and the noise stops—finally. The tech rolls you out of the machine, thanks you for your time, and asks you to schedule another session for the following week. You’re cold, your bladder is full, and you have the beginnings of a headache from the noise of the scanner—but it’s all for science, right? So you agree to come back.

An fMRI can reveal a great deal about the functioning of the brain, but it can tell us far less about the ways the human brain interacts with the real world. It can scan us while we look at pictures of people who are happy or sad or fearful or angry, but it cannot track our actual interactions with people on the street. It can reveal brain activity when we are calculating mathematical problems or choosing between this food or that beverage, but it cannot yet scan us while we enjoy that crisp, red apple picked straight from the tree or that glass of chardonnay in front of a roaring fireplace—let alone snorkeling above a coral reef. As cognitive neuroscientist and expert on auditory cognition, speech perception, and language comprehension Dr. David Poeppel notes, “Most of the mapping of the brain since the 1990s has been done using fMRI, and the goal is to make some kind of cartography. That’s laudable, but having a map is not an explanation. Having a map is just the beginning of the problem.” So while EEG and fMRI may be our best current tools to study the brain, and their integrated use a true “best of both worlds” solution, scientists like me, whose interests lie with areas that can’t be tested by a static machine in a sterile lab, are looking ahead to new techniques: diffusion tensor imaging, or DTI, which uses the diffusion of water through the brain to track neuronal axon bundles (the “cables” that connect regions) throughout the brain’s white matter, thereby showing how information travels through the brain;9 optogenetics, in which light-sensitive genes can be inserted into neurons to activate or silence them in an instant, allowing researchers to determine a particular neuron’s function;10 even wearable fNIRS (functional near-infrared spectroscopy) headgear11 that will allow scientists to take readings of people in actual situations and environments.

Still, when it comes to understanding the human brain on water today, we can look at several specific streams of valuable information. First, we start with self-reported experience: How do people feel when they are around water? What effects do they notice? Second, we can take studies that have been done about the cognitive effects of nature as a whole and ask whether the response to water is any different. Third, we can look at the wide range of discovery in cognitive neuroscience, neurobiology, environmental psychology, and neurochemistry, and ask, “Does this apply to the brain on water?”

But we’ll start with a very basic question that’s actually not so basic at all: what exactly does the brain do?

What Does the Brain Do?


It’s a metaphor for how the brain is organized.

—RAY KURZWEIL, AUTHOR, INVENTOR, FUTURIST, WHEN ASKED WHY HE LOVES THE OCEAN



The three-pound mass of fat and protein that sits at the top of the spinal cord is not only mostly water, but itself rests in a kind of “water”: clear, colorless cerebrospinal fluid—composed of living cells (including immune cells that eliminate infectious pathogens from the nervous system), glucose, protein, lactate, minerals, and water—that cushions the brain from injury, maintains pressure in the cranium at a constant level, and provides enough buoyancy to reduce the brain’s effective weight from 1,400 grams to between 25 and 50 grams (thus preventing it from putting too much pressure on its lower levels and cutting off its blood supply).12 By weight, the brain is the biggest consumer of the body’s energy, using approximately 20 to 25 percent of its oxygen and 60 percent of its glucose for communication between neurons and cell-health maintenance.13 It contains approximately 1.1 trillion cells, of which anywhere from 85 to 100 billion14 are neurons (what we call “gray matter”), and most of the rest are axons and glia (“white matter”). The glia perform metabolic support functions such as wrapping the conducting axons in myelin (a whitish protein and lipid sheath for nerves) and recycling neurotransmitters. But the anatomy doesn’t really tell us much about what the brain actually does.

When it comes to interpreting those vast complexities of the human brain, Howard Fields of the University of California, San Francisco, is an excellent guide. Gray-haired and grandfatherly, with an infectious smile, he’s not only a world-class researcher but also a brilliant explainer. While major new discoveries about neurons are made almost every year, Fields told me, the best description of their purpose is as encoders of perception and action. Neuronal cell bodies, he said, are electrochemical, digital on-off switches connected by their axonal “wires” in an intricate network inside your head. There are billions of neurons in the human brain and each one can connect with tens of thousands of others, making trillions of connections. By interconnecting, groups of neurons create neural networks that produce every conscious and unconscious impulse, response, or thought you may have: from your ability to sense an itch (and scratch your nose in response), to the “ordinary and exceptional mental activities of attending, perceiving, remembering, feeling, and reasoning.”15 They also trigger the cascades of neurochemicals that mediate our emotions and behaviors in response to stress. By tracking different neural networks in different individuals, neuroscientists can create topographic maps of the brain, although this mapping can be exceedingly difficult, as there are often multiple networks performing different parts of the same function—for instance, the network responsible for the hand bringing food to your mouth is different from the network that directs the more subtle and delicate finger movements used when you hold a pen and write.16 The complexity of these networks is hinted at in sheer quantity—our neuron count exceeds the closest primate’s by an order of magnitude—but in the end it’s the quality of cognition and dexterity that most amazes.17

How can the brain make sense of the vast “storm” of perceptions and other stimuli that are flooding our senses every moment? And ultimately, what was the brain slated to do, based upon evolution? According to John Medina, the primary purpose of the human brain is to “(1) solve problems (2) related to surviving (3) in an unstable outdoor environment, and (4) to do so in nearly constant motion.”18 This purpose required the brain to constantly grow and adapt to the challenges humanity encountered in an ever-changing and dangerous world. Through the millennia the human brain evolved in fits and starts, with cognitive functions added and pruned based upon their survival benefits. (Every brain still evolves in the same way, gaining certain cognitive functions from birth, and having others eliminated for efficiency through the years.)19 What resulted over countless centuries was a brain structure with a flexible architecture, neuroplasticity, and, ultimately, neural networks that were able to acquire the basic building blocks of sight, hearing, smell, and sound, which in turn evolved into such higher-level functions as writing, speech, art, and music.20

Actually, my using “ultimately” above isn’t quite accurate, since in theory while there are physical limits, there are no final endpoints to evolutionary adaptation. If we’re around a million years from now, who knows what we’ll look like and be able to do? But undoubtedly for most of us the factors that create evolutionary advantages or disadvantages differ from what they were a few hundred thousand years ago. It doesn’t take a Ph.D. to recognize that in addition to the environments in which we find ourselves, we are molded by the mental processes going on inside us and our interactions with other people. Indeed, at every moment we are being inundated with input from several sources: the thoughts streaming through our heads; the bodily sensations that rarely attract our attention (unless they demand it due to pain or pleasure); the specific perceptual and neurochemical torrent produced when another human being enters our focus; and the seemingly overwhelming, never-ending streams of stimuli that arrive from every aspect of the world around us.

How in the world can the brain make sense of all this input? How does it separate the signals that are necessary for survival from all of the other perceptual “noise”? It does so by becoming expert in pattern recognition and prediction. “The human brain is an amazing pattern-detecting machine,” writes psychologist David Pizarro. “We possess a variety of mechanisms that allow us to uncover hidden relationships between objects, events, and people. Without these, the sea of data hitting our senses would surely appear random and chaotic.”21 Consciously—but primarily unconsciously—we scan all of the incoming perceptual data and match it with what we have experienced in the past.22 The brain focuses on what it deems important (either because it matches previous patterns, or, more often, because it does not match what is expected and could possibly be dangerous). It interprets what that information means based on prior experience, and then predicts the consequences of what the information means. The processes of the unconscious mind, unlike the conscious “free decisions,” occur automatically and are not available to introspection, discussion, approval, or real-time modification.

These predictions often happen below the level of, and much faster than, conscious thought.23 As David Eagleman, a neuroscientist at Baylor University’s College of Medicine, writes in Incognito: The Secret Lives of the Brain, “billions of specialized mechanisms operate below the radar—some collecting sensory data, some sending out motor programs, and the majority doing the main tasks of the neural workforce: combining information, making predictions about what is coming next, making decisions about what to do now.”24 It takes 450 milliseconds for a baseball to reach home plate once it’s released from the pitcher’s hand. As it zips through those sixty feet of airspace, a tremendous amount of data must get crunched by the batter. Foremost, the swing/no-swing decision must be made, not to mention decisions about bat speed and angle, real-time adjustments related to microclimates, and contemplations of the movement of the rest of the players on the field. Considering that it takes about 200 milliseconds to conclude whether a player should swing his bat, there’s precious little time to consciously bring one’s full knowledge and experience to bear on a proper analysis of the situation. To even consider those 200 milliseconds “time” at all is generous. Yet since 1901 Major League Baseball’s batters have made favorable decisions better than one out of four times they’ve taken an at bat. Those faring better often take their teams to the playoffs and on to the World Series championship game.

Given the challenge of hitting a 95-mile-per-hour fastball, there’s effectively no possibility that sort of average is the result of chance, so clearly some sort of cognition is going on. But how? Once the brain has taken in and analyzed data, it then must decide what to do—whether some kind of action is required. Yet how much data can one receive in a matter of milliseconds? To a great extent, this entire process is based upon trial and error. Our brains make a kind of high-speed cost-benefit computation before we take any action, and then revise that computation based on the outcome. Familiar situations reinforce current neural pathways; but every new bit of data, every new circumstance, every mistake and new action, forces the brain to remodel itself, if only slightly. If you’ve swung a bat tens of thousands of times, you’ve had moments when you are conscious about adjustments you’re making, such as when the team batting coach offers instruction, and are unconscious about the tens of thousands of times your deeper neural networks have absorbed those millisecond experiences. At a certain point, reliance on your conscious mind can become a disadvantage: think too much, and suddenly you’ve lost your rhythm and the ball misses the hole, the shot clanks off the rim, you play the wrong note—and you strike out.

Throughout our lives, the brain is literally changing itself, creating networks of neurons that accomplish needed functions efficiently.25 As Michael Merzenich, the “father” of neuroplasticity, states, “The cerebral cortex… is actually selectively refining its processing capacities to fit each task at hand.” This is an incredibly dynamic process, where gray matter volume increases in regions where more neuronal activity occurs.26 It is also a competitive process in which existing networks that are no longer being used become weaker (as anyone who has learned another language and then attempted to take it up again years later knows).

According to Merzenich, neuroplasticity is essentially bimodal: it strengthens neural networks for the things we pay attention to, and weakens the areas we use the least. More complex skills, such as playing a musical instrument or driving a stick-shift car, bring together different neural networks throughout the brain. And even more intriguingly, abilities lost through injury, as in a stroke, can be regained as the brain rewires itself and redirects neural function to new pathways.27

While there are specific types of neural networks that most brains have in common, each person’s brain maps are unique.28 (Tracing these neural networks is the next frontier of the Connectome Project, an effort funded by NIH and spearheaded by a consortium including Washington University, University of Minnesota, Oxford University, and others to map the connections in the human brain in a manner similar to that of the successful Human Genome Project of the 1990s, which mapped human DNA. In this case scientists use brain imaging and a new technique called optogenetics, involving the insertion of special molecules into the neurons of the brain that allow their function to be switched on and off by light.) Importantly, when it comes to Blue Mind, there are neural networks that are shaped by your interaction with your environment—from the time your brain starts to form in the environment of the womb, until you close your eyes on your deathbed. And because of neuroplasticity, we have the opportunity to reshape our brains throughout our lifetimes by changing the input and the environment we choose.

Understanding the power of Blue Mind requires taking a journey from a swimming pool to a cancer ward, from the Australian coast to the inner city, from the corner of a five-million-dollar laboratory to the corner office of a five-billion-dollar company. But, like all journeys, it makes sense to start at home—the home in our head and the home with our bed.
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The Water Premium


On the beach, you can live in bliss.

—DENNIS WILSON OF THE BEACH BOYS



In 2003, when our daughter Grayce was only eighteen months old, my wife, Dana, and I took her on a 112-day trek, 1,200 miles on foot, along the coastal trail from Oregon to Mexico.1 While her memories are certainly faint, she still talks about that trip, and I can see how it has shaped her connection to nature and deepened our father-daughter bond. As we walked the beach, the three of us would pass moms and dads of all creeds and colors chasing laughing toddlers down the sand; young men and women, wet-suited and long-haired, eagerly carrying boards into the waves; hale and hearty elders leaning forward, striding against the wind; thirtysomethings walking different breeds of dog, watching as their pets occasionally dashed into the surf and then came running back; kids of all ages beachcombing or running in and out of the ocean, squealing at the cold waves, splashing their friends. I strolled quietly behind fishers in sweatshirts, standing or sitting in low plastic chairs, rods in hands or stabbed into the sand, lines in the water, buckets of bait by their sides; I detoured around beach towels occupied by sunbathers, eyes closed, luxuriating in doing absolutely nothing at all. And on almost every face I saw happiness—everything from elation to blissful laughter to quiet smiles of inward contentment. I could feel those states reflected in my own as I walked the 1,200-mile boundary of land and ocean.

In 2003, close to the end of my trek along the western coast, I came upon a house for sale. It was right on the beach in Del Mar, California, an upscale community with a small number of homes on the sand. I could see streets and hills crowded with larger houses on bigger lots farther back from the water but with spectacular views of the vast Pacific; this one, however, was tiny: a ramshackle, one-story, 800-square-foot bungalow, with one, maybe two tiny bedrooms, and almost no space between it and the (much) larger homes on either side. By the side of the house facing the beach there was a post, at the top of which was a Plexiglas holder containing information about the property. I opened up the holder and pulled out a flyer. The asking price for this 800-square-foot teardown was $6.3 million.

People want to be by the water and increasingly have been willing to pay more to do it. But why? Why would anyone be willing to pay that much for a sliver of land and a ramshackle house in an upscale, yet not that unusual, small town in California, when they could go five blocks inland, pay half as much for a house with twice the square footage, and walk or ride their bike to the ocean every day? (In 2013 the estimated value of that same property was $9.3 million—still one of the best deals in the neighborhood.) Why would someone pay $120,000 for a strip of land 1 foot wide and 1,885 feet long between two properties in East Hampton, New York?2 Why do people in California, North Carolina, Massachusetts, Florida, and communities on rivers like the Mississippi put up with erosion, minimal square footage, the possibility of being wiped out by storm or flood, or the slow, steady undermining of the sand by the ocean tides or river currents? And what are they really paying for?

The story of that one little bungalow on the beach in Del Mar is a demonstration of the value of proximity: people want to see and hear the water from where they eat and sleep—and they are willing to shell out a lot of green to get some blue. Most real estate agents will tell you that “ocean view” is the most valuable phrase in the English language (and, as you’ll see, in almost every other language as well). “Consider real estate in San Francisco,” said Eric Johnson of Sotheby’s Realty. “There are two penthouse apartments in the same building with the same layout, but one faces the city while the other faces the water. The water view property sells for half a million dollars more.”

Even though billions of people live close to water, the supply of waterfront and water view property is limited, and demand is high. Based on that combination of demand and supply and subconscious knowledge that it’s good for you, one of the easiest ways we can measure and quantify the power of our ancient and newer neural maps—that is, the cognitive value of water—is by what people are willing to pay to look at and listen to.

“Happy is he who is awakened by the cool song of the stream, by a real voice of living nature. Each new day has for him the dynamic quality of birth,” wrote French philosopher Gaston Bachelard.3 Just as neuroscientists, sociologists, psychotherapists, economists, even geneticists are studying the ins and outs of human happiness, so too, ecotherapists, environmental psychologists, evolutionary biologists, and real estate agents are looking at the ways happiness and water intersect. But to begin the discussion we need to clarify the definition of happiness—a question that has intrigued and confounded humans for millennia.

A Working Definition of a Highly Subjective State


I actually detest the word happiness, which is so overused that it has become almost meaningless.

—MARTIN SELIGMAN, PH.D.



If someone asked you to define happiness, what would you say? An afternoon on the river? Success at work? A healthy and happy family? A surfboard and a perfect wave? Date night with your sweetheart? A warm puppy, as cartoonist Charles Schulz famously declared? For most of us, the definition of happiness is less a description of a feeling and more a description of the conditions that produce the feeling. That’s because personal happiness is extremely subjective, and the final arbiter of happiness is always “whoever lives inside a person’s skin,” observe psychologists David Myers and Ed Diener.4 Indeed, what we call “happiness” often contains many different emotions within it. When psychology professor and psychometrician (someone who measures knowledge, abilities, attitudes, personality traits, and education) Ryan T. Howell recently spent what he defined as a “happy” weekend in San Francisco, he described himself as feeling “energized and alive” with “engaged senses” walking along the beach; “relaxed and stress-free” while on a picnic; awe at the view from the ferry to Angel Island; a sense of community at a farmers’ market; and connection with his family the entire time.5 So was “happy” the summary of his weekend, or was each discrete experience a happy one? Or both?

Howell’s experiences are a reflection of what philosophers have defined as two different kinds of happiness. The first is experienced in the moment, a result of the positive emotions that come and go based on our circumstances and internal state. Aristotle called this version of happiness hedonia: pleasure experienced through the senses. Hedonia is often fleeting, and so in many studies of happiness it’s represented as a person’s mood. But the sense of community Ryan Howell felt in the farmers’ market is an example of the second kind of happiness, eudaimonia: the pleasure of living and doing well. Eudaimonia lasts beyond our moments of feeling good, and contributes to our sense of subjective well-being, or SWB—a common measurement of happiness used by psychologists, sociologists, and neuroscientists. SWB encompasses three key elements: positive affect (or emotions), negative affect (the number and duration of unpleasant emotions experienced), and life satisfaction (a general sense of life going well).6 After all, it’s not natural for someone to feel happy all the time; responding appropriately to some circumstances with negative emotions is both essential and healthy.7 But as long as your positive emotions outweigh the negative ones and your overall life satisfaction is high—as it was for Howell during the weekend—then your SWB will be good enough for science to declare you happy.

Things get interesting, however, when we start to examine not how happy Ryan Howell is, but why—and, by inference, what makes humans happy, both in the moment and in their lives as a whole. Why do some people seem happier than others regardless of circumstances? Cognitive biologist Ladislav Kováč once described happiness as being experienced “both as fleeting sensations and emotions, and consciously appreciated as a permanent disposition of the mind.”8 I’m sure you’ve known “Pollyannas,” who seem to be happier than others even in difficult times; you also may have met the occasional “Eeyore,” who’s determined to look at the dark side of everything. Certainly we can notice and often influence the conditions that produce the “fleeting sensations and emotions” of happiness, but will that change our general disposition?

Here’s where our DNA enters the picture.9 Research psychologists Sonja Lyubomirsky, Kennon Sheldon, and David Schkade theorize that we each have a happiness “baseline” that is determined by three factors: (1) a genetically determined “set point” for happiness; (2) spending time in circumstances that make us happy; and (3) choosing happiness-generating activities and practices. They believe that while genetic predisposition accounts for around 50 percent of our level of happiness, circumstances (including the country and culture in which we live; demographics like age, gender, and ethnicity; personal history, including past disappointment or success; and life station factors like marital status, occupation, health, and socioeconomic level) contribute only 10 percent. The other 40 percent of our happiness is shaped by voluntarily pursuing personal goals through meaningful activities.10

On the face of it, this seems ridiculous. Why would circumstances provide so little boost to happiness? First, circumstantial happiness (as opposed to lasting joy) is fleeting and temporary. Howell enjoyed his walk along the beach, but his happiness might very well have disappeared if he’d lost his keys or injured his foot. Second, while people can control some of their circumstances (where they live, what they do, marital status), they cannot control others (past painful events or cultural conditions). If Howell had almost drowned as a child, for example, he might not enjoy the beach if he walked too close to the water. But the stronger mitigating factor for circumstantial happiness is hedonic habituation. “The emotional responses to a pleasant stimulus… weaken or completely cease, if a stimulus remains constant,” Kováč wrote in “The Biology of Happiness.”11 The very first time Howell walked along that particular stretch of beach, his senses would have been completely engaged and alive in the novel environment. However, if he walked that same stretch of beach every day, the familiarity of the scene would decrease his engagement, and with it, the level of happiness produced by his circumstances. As a result, he would tend to fall back to the happiness “baseline” determined by his genetics. Powerful events, such as a death or repeated unemployment, can permanently shift our “happiness set point” downward, but how does it get nudged higher?

The factors that help boost Ryan Howell’s happiness for the longer term are the pursuit and attainment of personal goals and the adoption of meaningful activities. Suppose that Howell was planning to participate in a race sponsored by his favorite charity, and part of his training was a daily walk on the beach. Or suppose that given his busy work schedule, spending time with his children included going to the beach every weekend. In both instances, regular beach time might contribute more to his happiness because it has additional meaning and purpose. Further, altruistic and compassionate activities that help others can boost long-term happiness. That’s good news, because happiness affects our genes. In the first study of its kind, scientists at the University of North Carolina and UCLA concluded that “if we ask which type of happiness most directly opposes that molecular antipode [expression of disease-promoting genes], a functional genomic perspective favors eudaimonia.”12 In other words, while types of well-being are not mutually exclusive, psychological well-being based on a sense of higher purpose and service to others (eudaimonia) trumps consumptive pleasure (hedonia) when it comes to building better genes, thus reducing the biological markers known to promote increased inflammation linked to the development of cancer, diabetes, and cardiovascular disease. Our family connects the happiness dots by taking our kids and their friends to the beach for a day of fun on the sand and in the surf combined with an ocean-helping activity such as cleaning up trash or releasing baby sea turtles. By doing so, we are ticking several of the boxes making up “whole happiness”: outside, actively in motion, pursuing goals, and solving problems together.

Activities also are more under our control than circumstances, and therefore it is easier for us to use them to boost happiness. For activities to increase our happiness, however, they must be (1) episodic and transient, thereby preventing habituation (you can’t spend all day running on the beach and expect the activity to increase your happiness), (2) a good fit for the person undertaking them (if you’re a vegan who rejects the killing and consumption of sentient beings, fishing might not be the best activity for you), and (3) capable of being sustained over the long term (you must be able to do the activity regularly while at the same time performing it with enough variety that you avoid habituation—changing your route for a run, for example).

The question remains, however: are certain activities and circumstances more conducive to happiness by their very nature? Is it possible that some experiences produce happiness because they reflect “universal psychological needs”—like Abraham Maslow’s physiological/safety/love and belonging/esteem/self-actualization model, or economist Manfred Max-Neef’s hierarchy of subsistence/protection, affection, understanding, participation, leisure, creation, identity, and freedom?13 Or could certain circumstances—whatever our command of the situation—inevitably make us happier?

How the Brain Feels


Sometimes people care nothing about future or profit; sometimes, we only want to satisfy a desire, right here, right now, no matter what.

—EDUARDO SALCEDO-ALBARÁN, PHILOSOPHER



As Antonio R. Damasio, a pioneering neuroscientist at the University of Southern California, has stated, emotion is involved in almost every single brain activity. It is an integral part of the perception/pattern recognition/decision/action chain, often being triggered instinctively between perception and pattern recognition. “When the brain perceives a stimulus,” writes Winifred Gallagher in The Power of Place, “whether it is birdsong in the country or the shriek of car wheels in the city, its reticular activating system, the neural switchboard for processing external and internal feedback, puts the nervous system on alert. Then it is up to us to identify how we feel about it.”14 This is a crucial distinction. According to UCLA School of Medicine clinical professor of psychiatry Daniel J. Siegel, “The rational system is the one that cares about analysis of things in the outside world, while the emotional system monitors internal state and worries whether things will be good or bad. In other words… rational cognition involves external events, while emotion involves your internal state.”15 This means that while our perceptions can be of internal or external events (a sensation of pain versus the movement of a potential predator), emotions only arise from within.

So why is this important? While neuroscience has shown that the later-developing cortical areas are involved in processing our emotions,16 the elements of the brain that evolved first—the stem (which controls the basic life functions of breathing, heartbeat, and blood pressure, and serves as a communication hub to and from the rest of the body) and the limbic system (the “fight or flight” response area, which includes the basal ganglia, hippocampus, amygdala, hypothalamus, and pituitary gland)—are like central “switching stations” that facilitate communication between the brain and the body. Imagine that my colleague Jaimal Yogis, author of Saltwater Buddha and The Fear Project, is swimming in the ocean on a foggy day near San Francisco, where he lives. Jaimal’s been a swimmer and surfer since he was a child, so he’s completely at home in the water and happy to be there. His brain is merrily releasing a steady stream of feel-good chemicals: natural opiates like endorphins (creating a peaceful, euphoric feeling, also known as the “runner’s high”) and oxytocin (producing trust and a calm, warm mood), and the pleasure “rush” of dopamine (associated with novelty, risk and reward, exploration, and enjoyable physical activity—the same neurotransmitter that underlies many forms of addiction17). These neurochemicals are naturally synthesized in our bodies, a natural “medicine chest,” and are released by our brains as a result of instinct and conditioned neural frameworks. Suddenly Jaimal spots a disturbance in the water’s surface about fifty feet away, and his brain, which, typically risk-averse, looks for potentially negative stimuli first,18 kicks the survival instinct into gear. Even before his conscious mind can respond, his visual cortex sends the information to his hippocampus for evaluation: is this a potential threat? The limbic system screams “YES!” and immediately the amygdala puts the body on high alert, flooding Jaimal’s brain with norepinephrine (the “wake-up” chemical) and signaling Jaimal’s conscious brain to “check out that disturbance NOW!” The dopamine in Jaimal’s system, also triggered by the novel stimulus in a relatively calm background, helps ready the body for action. At the same time, the amygdala activates the sympathetic nervous system (SNS) to signal the rest of the body about a potential “fight or flight” situation. Jaimal looks again: is that a fin breaking through the water? Hypervigilance now becomes outright fear as Jaimal’s hypothalamus (the primary regulator of the endocrine system that reacts to primal needs, like food and sex, and emotions, like terror or rage) signals the adrenal glands to release epinephrine (adrenaline) and norepinephrine, speeding up his heart rate, moving blood to the large muscle groups, and dilating the bronchioles in the lungs to provide more oxygen. All of those feel-good chemicals (dopamine, serotonin, endorphins) are overwhelmed as the stress hormone cortisol also floods the system, putting Jaimal’s entire metabolism on high alert. Cortisol prompts the amygdala to continue activating the SNS while suppressing the immune response. His entire body having been neurologically hijacked by this cascade of neurochemicals, the conscious part of Jaimal’s brain finally gets the message: “potential predator—danger!” Even though Jaimal knows very well that only one person a year dies from a shark attack in the United States, his amygdala is in high gear, laying down what are called flashbulb memories of moments of high danger19 and screaming at him to get out of the water. He turns and swims urgently for the beach. Once there, Jaimal turns and looks back at the spot where he had been swimming, only to identify four or five dolphins’ fins slicing through the water. As he stands on the sand, sides heaving, heart still pounding as the current of “fight or flight” neurochemicals starts to diminish, he mentally kicks himself for swimming away from a chance to be in the water with an entire pod of dolphins. In truth, however, he had no choice: his higher-level, cognitive brain had been hijacked by the “drive to survive” response of his emotion-based limbic system.

It can sometimes be confusing to think of all those chemicals as being linked to emotion. After all, it can seem as though the process involves little more than a mechanical series of on/off switches: see A, release chemical B; see X, release chemical Y; and on and on. And yet those chemicals fuel and form our emotions, alone, in combination, or via their absence. Some stimulate our energy (a physiological effect), but others work to make us feel happy, fearful, relaxed, tense, frustrated, focused, sad, in love—the whole range of feelings that make us truly human. Indeed, our emotions affect every decision we make, and thus who we become.20

Back in 1980, social psychologist R. B. Zajonc wrote, “The limbic system that controls emotional reactions was there before we evolved language and our present form of thinking. It was there before the neocortex, and it occupies a large proportion of the brain mass in lower animals. Before we evolved language and our cognitive capacities… it was the affective system alone upon which the organism relied for its adaptation. The organism’s responses to the stimuli in its environment were selected according to their affective antecedents and according to their affective consequences.”21 Several decades later, that still holds. We have instinctive, emotional responses to the world around us, separate from our cognitive responses and feelings, that shape our lives and our experiences at the most fundamental level. It’s easy to read a phrase like “the organism’s responses to the stimuli in its environment” without realizing that “its environment” really means the environment, both indoors and out, internal and external. Furthermore, most hypothetical examples of the interaction between environment and the brain involve narratives of sudden, specific stimuli—like our account of Jaimal’s encounter with what he initially took to be a shark. But not everything needs to involve the abrupt, unexpected appearance of a fin. In fact, some of the most influential signals don’t come from sudden, external agitation—quite the opposite.

Today some of the same researchers who have been looking into the neurochemical and biological basis of emotions are beginning to produce findings that show exactly how our external environment interacts with and shapes our internal world. A study done in 2010, for example, demonstrated that the anterior cingulate and insula—areas of the brain associated with empathy—become more active when subjects viewed nature scenes, while in contrast, urban scenes produced greater activity in the amygdala, which is the first stop in the “danger” response and is a key player in chronic stress.22 A second study showed that nature scenes produced greater activity in the basal ganglia, which is known to be triggered by viewing happy faces and recalling happy memories.23 And a study done in California using fMRI showed that especially pleasant nature views activated part of the reward system in the brain—an area rich in opioid receptors that triggers feelings of wellness.24

The distinctions found in these studies were more refined than merely “nature versus urban”; not all natural environments were of equal potency when it came to trumping the metropolitan. The California study mentioned above found that it was coastal views that, in particular, activated the reward system. In the United Kingdom, the European Centre for Environment and Human Health is dedicated to exploring how natural water environments can help to promote human health and well-being. In 2010, researchers associated with the Centre investigated how the inclusion of water elements in natural and built scenes affected people’s preferences and emotions, as well as the sense of “restorativeness” of particular environments. Subjects viewed 120 photographs of natural and built scenes, half of which had some kind of water in them, and then they were asked questions about the attractiveness of the scene, their willingness to visit the location, and how the photo made them feel. The research showed that both natural and built scenes containing water were rated more positively—with higher preferences, more positive emotions, and greater perceived restorativeness—than those without water. And interestingly, man-made structures built with water elements (houses on a canal, for example, or a plaza with a fountain) were rated as positively as green space.25

As Dr. Philippe Goldin of Stanford University’s Center for Clinically Applied Affective Neuroscience, who examines the effects of mindfulness and meditation on human psychology, commented in 2011, “The experience of being in or beside the ocean is one filled with complex emotion based on the brain’s response to environmental stimuli.” The same could be said for rivers—a source of fresh water and food; lakes would also offer some of the same. It’s not hard to imagine early humans acting on their innate (that is, honed over thousands of generations) emotional responses by setting up camp nearby, likely within view of, water, allowing access but far enough away to be out of harm’s way due to any natural ebb, flow, flood, and meander. The resulting neurochemical release would mean that a great view that encompassed such safety and access would feel beautiful. Indeed, the earliest hominid records in Europe and Africa are in ancient riverine valleys. Was the view at sunrise across the water from the cave door perceived as any less beautiful to our ancestors? Perhaps even more so.

Stepping even further back in evolutionary time, we can imagine the same for our fellow primates and their predecessors and common ancestors. In fact our ability to locate, detect, sense, perceive, consume, and situate ourselves relative to water goes all the way back some 375 million years ago to the first organisms to risk a new kind of life on dry land, and begin to adapt from head to toe to the challenges of living a life as a fish out of water. If the ability to track the whereabouts of water and respond to the emotional pull of water wasn’t working among these critters deep in our evolutionary past, they were dead—and dead animals don’t reproduce or pass along their genes.

The Neurobiology of Happiness


… the brain takes its shape from what the mind rests upon.

RICK HANSON, HARDWIRING HAPPINESS



U.S. Supreme Court Justice Potter Stewart once famously said of pornography, “I shall not today attempt to further define [it]… but I know it when I see it.” Until the 2000s, neuroscientists took a similar approach to the study of happiness (indeed, to the study of emotions in general), relying on study subjects’ ability to know “happiness” when they felt it, and then to report it accurately. While such self-reporting is still critical to many sociological and psychological studies, for the past two decades PET and fMRI scans have given us greater insight into the neurobiology of happiness. “Such studies make it clear that human emotions are not just fuzzy feelings but ‘real’ in an objective scientific sense, inasmuch as they produce measurable signals in reproducible experiments,” writes Oxford-based science journalist Michael Gross.26 Today we can get a clearer picture of what happens in the brain when we happily take that walk on the beach.

However, the feeling most people identify as “happiness” actually contains many different emotional gradations within it, and therefore it triggers different neurochemicals in different parts of the brain. For example, novelty, intensity of experience, and anticipation of reward cause dopamine to flood the areas of the brain associated with arousal, motivation, pleasure, and motor control. (The desire for dopamine is also what prompts us to go the extra mile to achieve rewards.) Some of the other “neurochemicals of happiness” include gamma-aminobutyric acid (GABA), which produces feelings of calm and well-being by slowing down synaptic impulses throughout the brain; serotonin (found in the brain, digestive tract, and blood platelets), which creates feelings of tranquility, confidence, and safety; and oxytocin, the “bonding” agent that contributes to our feelings of closeness with others. Neurons communicate via impulses that together can exceed a threshold, “firing” the neuron and releasing its “action potential” to target neurons. This action potential determines which actions neurons perform (operations) and how quickly (rate), sometimes inhibiting, sometimes slowing, and sometimes speeding up these reactions in response to the circumstances. These neurochemicals affect not only the limbic system (the “emotional” brain) but also the higher cortical functions that cause us to make the decisions that determine our happiness-seeking behavior. Happiness, therefore, along with other emotions, is a brain-wide phenomenon. And in 2013 researchers reported the creation of the first “maps” of the brain activation patterns of emotion.

Situated right where the confluence of the Allegheny and Monongahela Rivers forms the Ohio River, Pittsburgh’s Carnegie Mellon University is fortunate to house both an interdisciplinary department focusing on social and decision sciences and a world-class school of drama, where actors are trained in feeling specific emotions on command. Researchers exploring the “neural signatures” of emotion in the brain put actors inside fMRI scanners and asked them to demonstrate nine different emotions: anger, envy, disgust, pride, sadness, fear, lust, shame, and happiness. (Notably only two of the nine could be considered positive emotions, perhaps because the researchers were most interested in arousal and sociality, using the “calm scenario” as their baseline.) The scans revealed that each different emotion sparked varying and complex activation patterns across many areas of the brain. “Emotional experiences, like most other complex thoughts, are represented in a broad array of neural circuits,” the study authors wrote. The activation patterns for different emotions were accurate enough that when researchers used a computer to compare a second set of brain scans from the same actors, it correctly identified their emotions 71 to 91 percent of the time. (Interestingly, the accuracy of identifying the pattern for happiness was higher than that of any other emotion, which suggests to me the importance of communicating happiness to others.)27

If happiness, along with other emotions, produces specific activation patterns in the brain, what would happen if you fired that happiness pattern over and over again? Could you turn yourself from an Eeyore into a Pollyanna? Potentially, yes—by taking advantage of the power of neuroplasticity. Our brains are wired to be Teflon for the positive and Velcro for the negative, to ensure our survival: we notice and react more strongly to negative experiences than to positive ones, because otherwise we’d lackadaisically stroll our way to extinction. However, as neuropsychologist Rick Hanson describes in Hardwiring Happiness: The New Brain Science of Contentment, Calm, and Confidence, if positive experiences (1) are intense enough, (2) are novel enough, (3) occur often enough, or (4) if we direct our focused attention to them long enough, they will strengthen the brain’s “happiness” neural pathways and therefore make it easier for us to feel positive emotions.

How? Both the intensity and the novelty of an experience increase levels of norepinephrine and dopamine, which increase the formation of new synapses in the hippocampus and thus the creation of new neural structures. Frequent positive experiences then cause the neurons that are firing together to wire together, strengthening these positive neural pathways. And when we bring focused attention to positive experiences, we will deepen those pathways even more. “Much mental and therefore neural activity flows through the brain like ripples on a river, with no lasting effects on its channel,” writes Hanson. “But intense, prolonged, or repeated mental/neural activity—especially if it is conscious—will leave an enduring imprint in neural structure, like a surging current reshaping a riverbed.”28 (Water metaphors abound in the mind/brain literature.)

Reflect on the amygdala and its primary function in reaction to stimulation—whether that stimulus is positive or negative—and helping the brain to create an appropriate response. Too much negative stimulation produces excess amounts of the stress hormone cortisol, which causes the amygdala (and therefore your brain) to become overly sensitized to the negative. Hanson points out that by consciously focusing on positive experiences and putting your full, sustained attention on them, dopamine release to the amygdala can be postponed, which will increase your sensitivity to the happiness that comes your way.29 (Dopamine can be a “good” thing, but like all good things it’s addictive, whether associated with “good” or “bad” stimuli. It may seem counterintuitive, but while happiness and empathy are essential, addiction to them is a real concern. “Empathy feels good in the moment, but it is not always the best thing in the long run,” writes Loretta Graziano Breuning, professor emerita of international management at California State University.)30

In recent years, research has provided even more evidence of this link between the natural world and our own happiness. In a study performed in South Korea in 2009, fMRI scans of people looking at photos of natural and urban landscapes showed heightened activity in the anterior cingulate gyrus and basal ganglia (parts of the brain linked to positive outlook, emotional stability, and the recollection of happy memories) for the natural scenes.31 But happy brains in the lab are one thing; happy people in nature are another. And “nature” is a pretty broad category, encompassing any and all ecosystems, a span of magnitudes from a town park to the ocean. Once again, our friends in Europe are in the forefront of tracking the places where people are happiest, and water settings rate highest.

“Natural” Happiness


Sustainable happiness is… found in our relationship with place.

—RICHARD LOUV, THE NATURE PRINCIPLE


In 2011 economics and environment researchers George MacKerron and Susana Mourato created a smartphone app called Mappiness to track the subjective well-being levels of almost 22,000 participants in specific environments in the United Kingdom. When people downloaded the free app and agreed to participate in the study, they received signals at random times throughout the day that asked how happy they were in the moment, who they were with, where, and what they were doing. The app then used GPS to track participants’ exact locations. Over 1.1 million responses—the largest number in any such study to date—were received and evaluated. The results? In general, people were happier outdoors in nature than in any kind of urban environment.32

While this study is notable for its large number of participants and responses, it only confirms what scientists, psychologists, and philosophers have been saying for several years, decades, and centuries, and what humans know intuitively: where we are affects how we feel. Researchers endeavoring to create a “national well-being index” examined the role of four different kinds of “capital” (human, social, built, and natural) in determining life satisfaction in communities and discovered that—surprise—“people do consider their natural environment surroundings when evaluating their life satisfaction.”33 In 2012 a pair of studies in Ottawa, Ontario, of nature relatedness and happiness found that among nearly 1,000 participants, connection with nature was “unique” in its ability to predict happiness, even after controlling for other connections (with friends and country, for example).34 “Taking walks along the Ottawa River—fifteen minutes gives you boosts in vitality and positive emotions,” Trent University psychology professor Elizabeth Nisbet, a coauthor of the study, commented at “Your Brain On Nature,” a discussion hosted by Ecology Ottawa in 2013. Where we choose to spend our time matters to our sense of well-being. According to Italian psychologist Marino Bonaiuto, when there is a good “person-environment fit”—that is, our biological and psychological needs are substantially fulfilled by an environment—we experience greater happiness.35 In 2005, Catherine O’Brien, associate professor of education at Cape Breton University in Sydney, Nova Scotia, and an expert in sustainable happiness, conducted in conjunction with the Canadian National Center for Bicycling and Walking what she called the Delightful Places Survey, to discover exactly which elements people regarded as necessary for experiencing happiness in their environment. While many survey respondents picked cities such as Vancouver, Seattle, Melbourne, and Bogotá, it was the natural environments—parks, ponds, trees, urban rivers, and waterfronts—in those cities that were considered the most delightful of all.36

What was it about nature that made respondents happy? Based on their answers, it was partly the immersiveness of the experience: the sounds of water, wind, birds, or even the silence; the smells of earth, water, flora, fresh air, or seaweed; the restful yet novel sights of gradations of green, blue, red, yellow, orange, or the movement of leaves and water ruffled by wind or the occasional animal or fish; the feel of cool water against a hand or foot; the yielding yet firm sensation of earth or fallen leaves underfoot; or the extra focus needed to step carefully over rock, branch, puddle, or shell. It’s certainly possible that being in archetypal, recognizable landscapes (like the savannahs or shorelines our distant ancestors sought for safety and sustenance) triggers positive emotions for the adaptative reasons directly related to our survival we discussed earlier. Preliminary fMRI studies by Nik Sawe of Stanford University of the impact of natural landscapes on the brain show that in some people, the sight of inspiring natural landscapes triggers the same reward circuitry as food, sex, and money.37

Our happiness outdoors also could be due to active, rather than passive, engagement. Responses in the Mappiness study showed that people were happier pursuing both vigorous (sports, running, exercise, walking, hiking) and lower-energy (bird-watching, gardening, “nature watching”) activities outside than they were with indoor or urban activities.38 A major 2007 study focusing on the U.K. countryside that tracked 249 participants and summarized ten additional “green exercise” case studies found support for this correlation, concluding that walking, cycling, horse riding, fishing, and canal-boating provided significant improvement in self-esteem and mood for all demographics.39 But how much of this happiness is due to the natural environment, and how much is due to the fact that these outdoor activities are recreational? When Mappiness researchers controlled for leisure activities, the percentage of people’s increased preferences for being outdoors, in nature, remained the same.40

The Mappiness study showed one other interesting statistic: the highest increase in happiness in an outdoor environment occurred when people were near water. Being in marine and coastal regions added 5.2 percent to a person’s level of happiness: a disparity, study authors noted, “of similar magnitude to, for instance, the difference between attending an exhibition and doing housework.”41

Time and time again, researchers have discovered that proximity to water strengthens the positive effects that environment has upon well-being. A 2006 study of people in Ireland found that people living within five kilometers of the coast enjoyed higher life satisfaction, “other things being equal,” and living within two kilometers of the coast strengthened the effect.42 A University of Essex team that researched outdoor activities in the United Kingdom discovered that while every “green” environment had an effect on both self-esteem and mood, habitats with open water produced a significantly larger degree of improvements in mental well-being.43 Researchers from the Institute for Hygiene and Public Health at the University of Bonn studied people who walked along promenades by the river in Cologne and Düsseldorf, and found that “water is a strong predictor of preference and positive perceptive experiences in urban environments.”44 We see this not only through the natural incursions of water into cities, but in the formation of cities themselves—particularly where we want to live.


Throughout history, people of all cultures have assumed that environment influences behavior. Now modern science is confirming that our actions, thoughts, and feelings are indeed shaped not just by our genes and neurochemistry, history and relationships, but also by our surroundings.

—WINIFRED GALLAGHER, THE POWER OF PLACE



Not too long ago, most waterfront property was undesirable. It was considered dangerous, indefensible, smelly, and good only for commercial enterprises such as fishing, transport, and manufacturing. The most expensive homes were typically located in the center of town, or on the “high street,” well away from the danger of marauders or of the water that residents had polluted and, in so doing, helped incubate a host of deadly (and annoying) bacteria, fungi, rot, mold, pests, and the like. For that matter, an ocean view was desirable only for seeing danger—enemies, pirates, storms, and for some, “sea monsters” perhaps—coming from afar. Today, however, in most industrialized countries waterfront property is incredibly desirable, and communities everywhere are cleaning up their rivers and old manufacturing locales and turning what was polluted, deserted stretches into chic properties, green parkland, and revitalized market space. New York City spent more than $60 million to restore the Bronx River and create parks, walking trails, and bike paths along its length. Downtown riverfronts in Portland, Chicago, Austin, Washington, D.C., and Denver are bustling. San Antonio’s River Walk is the number one tourist attraction in the state of Texas.45 Monterey’s Cannery Row, so indelibly described by John Steinbeck, no longer reeks of sweat and fish guts, but instead features blocks and blocks of shops, hotels, and restaurants along the shores of Monterey Bay, right next to the renowned Monterey Bay Aquarium.

Riverbanks, beaches, and lakefronts offer a mini-course in economics, culture, and the value of environment. We’ve never been able to calculate the value of water other than by what people are willing to pay to live or vacation by it. But how we determine the value—experiential, monetary, or otherwise—of being by, in, around, or near the water is a critical question. With over 123 million people in the United Sates living in coastal communities in 2010,46 what value should we be placing upon access to water and water views?

When you ask people why they like to spend time by water, the usual responses are “It feels good,” “I like looking at it,” and “It makes me happy.” (The most common answer: “I’m not quite sure, that’s a very interesting question!”) When Gordon Jones, owner of Seaside Realty and Seaside Vacation Homes, on the Outer Banks of North Carolina, surveyed thirty-five real estate agents to discover why their clients had bought oceanfront homes, the answers included:


• To hear and fall asleep to the sound of the ocean

• A status symbol

• The pull of the ocean, the serenity and respect

• The ultimate challenge of mother nature

• A good investment/rental income

• Lifestyle

• To watch the sunrises

• The convenience of having the beach at your front door

• Inspiration—people are moved to write, paint, or do whatever they do best

• To see wildlife—pelicans, whales, dolphins, sea turtles, fish


Jones explains that oceanfront lots are often referred to as being on the front row—and “who doesn’t want to be on the front row?”

But what exactly is the water premium, and why are so many people willing to pay it? This isn’t a question only for those home-shopping in Del Mar; a version of this premium is added to the bill of every water view restaurant, hotel room, or recreational facility. But because the cognitive benefits of being by the water aren’t named as such on the balance sheets of many communities, economists, lacking a clear way to calculate these nonmarket values (“externalities”), often don’t bother trying. Yet, by reconsidering such premiums in a different context, such qualities can become quantifiable, transformed from invisible to visible, from vaguely understandable to precisely calculated, from fuzzy ideas to cells in a decision matrix. How we think about how we think about water has begun to evolve, Blue Mind style.

What Do We Value, and Why?


I look out my bedroom window to the right, and I can see the ocean. And I can hear it at night. I have everything I want.

—BRETT SMITH, FORMERLY HOMELESS VETERAN WHO NOW LIVES IN THE OCEAN BEACH SECTION OF SAN FRANCISCO


Scott Huettel is a professor of psychology and neuroscience at Duke University and director of its Center for Interdisciplinary Decision Science. His research focuses on understanding how the brain processes economic and social decision making—in other words, what we place economic value on, and why. “Value is one of the fundamental things your brain does,” Huettel says. “In neuroeconomics, we try to understand why we value something, and how human beings trade off between the different things they value—goods, like money, and experiences, like a water view.” Some value judgments are easy; choosing a new smartphone, for example, might be a matter of comparing features and ease of use among different models, and then factoring in how much you are willing to pay. It’s harder to put a value on experiences, however, because the value provided is more subjective and individual, and even involves different value computations in the brain. One person will choose a hotel room with a view of the beach and palm trees, while another will opt for a room with no view and put the money toward an iPad.

Neuroscientists have determined that the ventromedial prefrontal cortex (vmPFC), located right between the eyes, at the front of the brain, is directly involved in our judgment of the value of anything. Huettel’s latest research has shown that emotional engagement inspires the vmPFC to work harder (providing top-down control of behavior), and in turn we’re more likely to put a greater value upon what we are evaluating. The more you care, the more you value—and overvalue. (This is why advertisers appeal to our emotions when selling their wares.)47 But, as Huettel pointed out at the Blue Mind 2 Summit, research has shown that the value we place upon goods and experiences changes over time. In 2003, researchers Leaf Van Boven and Thomas Gilovich evaluated the value placed upon a material possession worth more than $100, or the same amount of money invested in experiences such as a trip, concert, or conversation. Overall, people rated money spent on experiences as a better financial investment and a greater contribution to their happiness.48 Equally interesting, satisfaction with material purchases decreases over time, while satisfaction with experiences increases.49

If you look at the difference between the value of goods versus the value of experiences, is it any wonder that the emotional satisfaction you get from buying the iPad would diminish over time, while the emotions engendered by experiences would continue to increase as you mull over the pleasant memories they produced? (Your own life may offer many instances that prove this point—memories of childhood trips but no corresponding recollection of toys and clothes from the same period, for example.) For some people, the anticipation of a purchase or the planning of an experience—or looking at photos later on—is more enjoyable than the purchase or trip itself. And even the purchase can be secondary—online consumers often feel huge relief once they’ve clicked their Buy button, even if their items won’t arrive for weeks.

What Will You Pay for Your Own Bit of Blue?


There’s something really simple and idyllic about living in a house very close to the water.

—ANDREA RISEBOROUGH


When you think of environments by the water, or you gaze out over an ocean or river or lake from the shore or, better yet, from a window in your home or hotel, you can feel both security and freedom, and a sense of what psychologist Marino Bonaiuto calls a good person-environment fit.50 In Space and Place: The Perspective of Experience, cultural geographer Yi-Fu Tuan examined how people form attachments to homes, neighborhoods, and environments. He theorized that we feel a sense of security in the places we come to know, and freedom in having enough space to roam; we are attached to one and long for the other.51 When we were seeking a location for our second Blue Mind Summit, in 2011, I contacted Gordon Jones to ask about booking space on the Outer Banks and to learn more about the importance of psychology in setting real estate values. For Blue Mind 2, he compared ten years’ worth of Multiple Listing Service data on the price of lots located right by the ocean with those that are one, two, three, four, or five lots away from the water, and then with a group of properties that face Currituck, Albemarle, and Roanoke Sounds between the islands and the mainland. (Because the price of a house varies greatly depending upon its size and features, he felt lot sales more accurately approximated the value of a water view.) He found that the average price of an oceanfront lot was $722,608, while a lot just one row back was $420,390, or almost 42 percent less. The next most expensive lots were on the soundfront, selling for $340,747—less than 52 percent of the price of oceanfront but still more valuable than being on the third or fourth row from the ocean. Weekly rental rates for vacation homes follow the same trend. Appraisers have found that adding water—in the right place, at the right time, of course—contributes to property value more than just about anything else can, alongside square footage and lot size. In a 1993 study on Emerald Isle, North Carolina, real estate appraisers found that factors such as distance to the water, amount of water frontage, and ocean view were three of the five most important characteristics in determining value in coastal properties.52

Globally, water and water views impart a trillion-dollar premium on condos, houses, and all other forms of real estate. In Portland, Oregon, and Seattle, Washington, despite having no storage or basements, chic “floating homes” (formerly known as houseboats) sell for more per square foot than comparable homes on dry land.53 Think again about that house in Del Mar. The cheaper homes behind it could have had better kitchens, more bathrooms, more room for guests, better wiring, and so on—and it still wouldn’t matter. And it isn’t just the ocean: a 2001 analysis of data for properties on the Great Lakes showed that lake views added up to an 89.9 percent premium to a house.54 Studies of properties in the United States in 2002–2003 reveal water premiums of anywhere between 4 to 12 percent in Massachusetts, to 46 percent in Avalon, New Jersey,55 to 147 percent for oceanfront views in Point Roberts, Washington.56 In Singapore, an unobstructed ocean view adds 15 percent to the price of a unit in a high-rise building.57 In 2013 in Dubai, prices for properties in the Palm Jumeirah, a development built on an artificial archipelago extending into the Persian Gulf, ranged from $580,000 for one-bedroom apartments to $5.4 million for five-bedroom villas.58 In the United Kingdom in 2013, real estate company Knight Frank compared the price of a waterfront home with a comparable residence five miles inland and discovered that a sea view added anywhere from 26 to 66 percent to the price; views of rivers were even more desirable, producing an 82 percent price increase.59 A 2000 Netherlands landscape and urban planning study discovered that water views increased the value of a property by 8 to 28 percent.60

Close to the water, even mobile homes can carry a hefty price tag. Paradise Cove, for example, is home to a mobile home park, right on the sand, that Hollywood celebrities call “the hippest neighborhood in Malibu,” where double-wide trailers sell for $900,000 to $2.5 million.61 Santa Cruz features another such park, right on the water, that boasts what one researcher in Pennsylvania State University’s Insurance and Real Estate Department called “the world’s most expensive mobile homes.” “An exponentially increasing premium has typically been found, and in the past several decades these price gradients have become steeper,” noted a report by the Appraisal Institute. “There are reasons to believe that will not change in the foreseeable future.” World-class sunsets, waves, and a marine lab at your doorstep each morning: What premium would you pay for that? And would you regret it, just as you might regret that old toy?

“Blue” Vacations


Happiness consists of living each day as if it were the first day of your honeymoon and the last day of your vacation.

—LEO TOLSTOY


Whenever traveling by jet, I look at the in-flight airline magazines and count the number of pages that have water on them. Whether it’s articles or advertisements, about a quarter (sometimes as many as half) of the magazine pages fit the bill. There’s a good reason: vacations by the water remain extremely popular. We’re attracted to water and want to celebrate life’s milestones beside it. It’s no accident that there are weddings held every thirty minutes on the beach in front of one of the most popular hotels on Maui. We may be like the 46 percent of beachgoers responding to Expedia’s worldwide survey who had taken a beach vacation in the previous twelve months or the two-thirds who indicated that they are either “very or somewhat likely” to take a beach vacation in the next year.62 Or perhaps one of the more than twenty million passengers who embark on cruises from ports around the world.63 We dream about those vacations, plan them for months (and, via neural reinforcement, expand their cognitive and emotional benefit every time we think of them), and anticipate the enjoyment and relaxation we will feel. I read once that the highest level of speargun ownership per capita is in the state of Ohio; true or not, what’s certain is that people keep such equipment in the closet and dream of their next vacation in the ocean.

Social psychologist Mathew White is dark-haired, bespectacled, with an infectious grin that can warm up even the wildest, windiest days on the Cornwall coast. For the past two decades White has been studying social psychology in the United Kingdom. Now, as a lecturer at the University of Exeter Medical School and a fellow of the European Centre for Environment and Human Health, he specializes in the effects of “blue space” upon health and well-being. In 2010 White and a team of researchers examined the restorative properties of various environments. They showed forty study subjects 120 photographs of different natural and “built” (i.e., those that contained man-made structures) scenes, with different proportions of green space, water elements, and buildings. Each photo was then rated for (1) attractiveness, (2) willingness to visit, (3) perceived restorativeness (engendering feelings of being calm, relaxed, revitalized, and refreshed), (4) desire to live near the scene, and (5) willingness to pay for a hotel room with that particular view. The study subjects indicated that they felt the most positive emotions and the greatest potential for restorativeness when they looked at photographs with a preponderance of water and some green elements. (Water with some built elements was rated as restorative as natural green space without water.) Consistent with economic data, study subjects also were willing to pay more for a hotel room with views of water than of green or built spaces.64

Again, given our cognitive wiring, this makes sense. For most people, modern-day life produces fatigue, stress, and overstimulation, and it’s important for us to vacation in places that will restore us. We seek environments that allow us to get away from our usual routines, that allow us to feel part of something greater than ourselves, to let us pursue new activities or to simply do nothing at all. For many people, that means being by the water, even if it costs a little more. Typically a “room with a view” of a beach, for example, commands a 20 percent greater price than a nonview room.65 And because for thousands and thousands of years our neurochemicals have been prepped to release when we are staying near the water, our penny-pinching ventromedial prefrontal cortex surrenders.

The currency value of proximity to water in property is fairly easy to quantify. But the value of the economic activity in water-adjacent areas is equally, if not more, evident. In the United Kingdom, every year there are nearly 250 million visits to the coast and 180 million to other aquatic environments such as rivers, canals, and lakes.66 According to the National Oceanic and Atmospheric Administration (NOAA), in 2011 $6.6 trillion—45 percent of the gross domestic product of the United States—was generated in counties adjacent to bodies of water. “If the nation’s coastal watershed counties were considered an individual country, they would rank number three in GDP globally, behind the U.S. as a whole and China,” states a 2013 NOAA report on the value of coastal communities.67

Yet even those figures understate the economic potency of proximity to water. As director of the Center for the Blue Economy at Monterey Institute of International Studies, Jason Scorse has studied and written extensively about the intersection of environment and economics. In 2009, he wrote, “The market value of development or resource extraction (i.e. for agriculture, timber, or minerals) is often weighed against the harder to quantify values linked to recreation, wildlife protection, tourism, aesthetics, and ecosystem services that are not priced directly in the market.… Although the prices for these goods and services are not as obvious, their values are no less real than those attributed to traditional market goods such as fish or boats.”68 Indeed, Scorse continues, the value of these nonmarket factors “may rival or even surpass the market value of the nation’s ocean and coastal resources.”69

Storms, Erosion, and Floods: The Downside of the Water Premium


Mai huli ’oe I kokua o ke kai!

—HAWAIIAN FOR “NEVER TURN YOUR BACK ON THE OCEAN”



In 2012, I volunteered to help clean up Coney Island a few days after Superstorm Sandy. I grew up going to Coney Island, and the devastation, the mangled amusement park, the mounded beach, clashed with my vivid childhood memories of a fantasyland by the sea. That fall day the water was cold but the sun was out, and people were walking on the boardwalk with their shirts off. A few days ago the ocean had been Public Enemy No. 1; now folks were at the business of cleaning up and working on getting the electricity back.

I stopped by a gift shop called Lola’s, filled with the kind of cool, kitschy, glittery stuff that defines popular summer beaches—I was the first person after the storm to walk into her dark, wrecked, powerless store. I met the owner, Lola Star, who, besides selling me a T-shirt for my daughter, told me that before Sandy hit she had moved all of her inventory from the boardwalk location to her boutique in the Stillwell Avenue subway station because she assumed it would be safer there. But the subways flooded, and Lola lost $25,000 worth of that inventory. It would take another $25,000 to rebuild, and she lost $50,000 in sales while the shop was closed. But seven months later, she reopened her store in the subway station. Her customers had helped her rebuild. Now, cleaned up and put back together, Lola was in business again.

“The people here need me,” she said as we looked across the boardwalk, the beach, out to the glistening Atlantic Ocean. “They need love, they need Shimmer.” (Shimmer is her dog.)

Over the past decade we’ve seen too many instances of the dangerous side of the water premium. The tidal surge and flooding of Sandy in 2012 and Katrina in 2005… the tsunamis in Japan in 2011 and in Indonesia, Thailand, and Sri Lanka in 2004… the floods along the Mississippi in 2002, 2008, and 2012… the great European floods of 2013, which caused damage costing more than $16 billion, the area’s costliest natural disaster70… the 2014 floods in England… and that doesn’t take into account the slow, steady, corrosive effects of natural erosion and water spray upon wood and stone. The water giveth, and the water taketh away.

Of course, you can’t stop the water from undermining the structures we are determined to build next to it.71 But you also can’t easily stop the people who want to live by it and enjoy it, because you can’t short-circuit their hardwiring. In 2013, Mathew White and his colleagues used data drawn from a 2009–2011 Natural England study of 4,225 survey respondents to discover that, compared with visits to parks and open spaces in towns and cities or visits to the countryside, visits to coastal areas produced significantly greater recalled feelings of restoration across all demographics.72 It’s hard to override sympathies that have built up over hundreds of thousands of years, even when warned that your livelihood, if not your life, could be in danger should the waves turn to teeth.73

In the summer of 2010 I traveled to the scene of another disaster, this one man-made. The BP oil spill spewed more than 210 million gallons of crude oil into the Gulf of Mexico for eighty-seven days, fouling 16,000 miles of coastline in Texas, Louisiana, Mississippi, Alabama, and Florida.74 As I helped to survey, rescue, and clean turtles and other wildlife coated with oil, I thought also about both the economic and psychological costs of the disaster. The spill had decimated an area that provided 30 percent of U.S. oil production and 20 percent of natural gas at the time, and 25 percent of the nation’s seafood. Tourism in the entire Gulf Coast area was at a standstill. And the environmental costs were, and are, incalculable.75 People in these communities not only had their homes and their jobs destroyed, but also their mental health. Researchers at the University of Maryland found that even those in the area who had not been directly affected by the spill were feeling more anxiety, depression, and hopelessness—a kind of PTSD.76

But the costs of the BP oil spill pale in comparison to the damage caused when water simply does what comes naturally—flooding the areas along rivers in spring, washing beach sand out to sea in some places and replenishing it in others. We have interfered with the natural actions of water by trucking in sand to preserve our beautiful beaches, or changing the course of rivers so we can navigate them more easily and build more homes and businesses along their banks. But, as Mark Twain described efforts to reroute the Mississippi back in 1883, “Ten thousand River Commissions… cannot tame that lawless stream… cannot save a shore which it has sentenced; cannot bar its path with an obstruction which it will not tear down, dance over, and laugh at.”77 And all too often we pay an increased price for our attempts to turn water from its natural path or action. Flood insurance costs in the United States are skyrocketing, and because of the losses they suffered from events like Hurricane Katrina and Superstorm Sandy, insurance companies are increasing premiums for anyone who lives near water. Worse yet, as the climate warms and oceans rise, the water is taking back its own. Chunks of cities such as Miami, New Orleans, even parts of New York City, could be underwater in the next few decades. Marshlands all over the Gulf Coast are disappearing. And severe weather events that produce hurricanes and floods are becoming more regular.

Atop many of the houses in Nantucket and Martha’s Vineyard you will see a railed rooftop platform popularly called a widow’s walk, designed so the wives of captains and sailors could tread back and forth, watching and waiting for their husbands to come home. As the name romantically suggests, all too often they watched in vain. They feared those who went to the sea would be consumed by it. Today, we fear the sea will consume us.

That we’ve made this situation more dreadful by not taking care of our planet, and by our own reckless inclinations, actually validates the positive power of Blue Mind, because Blue Mind is all about recognizing the creative disequilibrium (and occasional balance) within a larger whole. Not only can getting your Blue Mind on make your life better, it can make the lives of others better. You can’t hold back the water—but you can swim with the current.
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The Senses, the Body, and “Big Blue”


It is only through the senses that we experience what it means to be fully human.

—LAURA SEWALL, SIGHT AND SENSIBILITY



As we’ve seen, previous experiences shape the way our brain reacts to the world. But it’s more complicated than that, and to better understand the power of Blue Mind, we need to look more deeply at how the brain takes in information and transforms it into predilection or revulsion.

Scientists believe a baby’s senses begin to develop as early as eight weeks after conception. By twenty-six weeks, all five of the “traditional” senses—touch, taste, smell, hearing, and sight—are present and functioning even in the womb.1 But after birth our senses start to engage with the wider world, and we are quickly awash in a sea of perceptions, with the brain as the processor that turns a sensation into a perceptive experience. It accomplishes this remarkable feat in several different ways. First, the brain breaks down this onslaught of sensory information into more manageable “bytes.” A byte is a unit of digital information consisting of eight bits, each bit designated by a 0 or a 1. Comparisons made between the human brain and computers are problematic in many ways—your brain is so very much more complex than a computer, at least in the way computers most people know, use, and love today function—but do raise the question: what is the storage capacity of the average brain? Estimates vary considerably, ranging from as low as 1 terabyte (10,000,000,000,000 bits) to around 2.5 petabytes, 1 petabyte being around 1,000 terabytes.2 Regardless of capacity, there are limits to how much and how fast we can take up information; David Poeppel describes the brain as having a “sampling rate” (he’s speaking about visual and auditory stimuli, but the principle holds for any kind of perception). “The world comes at you, visually or auditorily or through your other senses, and the brain’s solution is to break the information down into small packets, which it takes in at particular rates of time,” he explains. “The job of the brain is to put all of those ‘packets’ of information on top of each other, integrate them on the fly, and make them congruent.” The body’s systems for transmitting data from the senses to the brain also limit the amount of information coming in at any given time. Even though upwards of 10,000,000,000 bits of visual stimuli hit the retina every second, due to the limited number of outputs from the eye into the optic nerve only 6,000,000 of these bits can be transmitted from the retina through the optic nerve, and only around 10,000 bits arrive at the visual cortex. Of those 10,000 bits, around 100 are actually used for our conscious perception of what we are seeing.3 Yet here the brain’s fantastic strength as a pattern recognizer allows it to fill in missing information that your senses can’t perceive; for example, you never notice the “blind spots” in your field of vision in both your left and right eye because your brain automatically fills in the necessary visual data.

Second, the brain separates the “signal” from the “noise,” so to speak: there’s a specific location in the brain called the inferior parietal lobule (IPL), at the intersection of the occipital (vision), temporal (hearing), and parietal (touch) lobes, that’s designed to receive, process, and integrate sensory data in such a way that the world makes sense. At any given moment you may be seeing, hearing, tasting, smelling a huge number of things, but your cognitive mind uses only the stimuli needed to turn that information into a cogent, multisensory experience.4 At the same time, too much paring down is a cognitive malfunction of the highest order. If we try to isolate the input from our different senses, we lose much of our ability to find meaning in the world.5

Third, the brain uses past experiences to build perceptual “maps” (neural signatures, especially corresponding to dynamic sensory inputs as opposed to our hardwired static networks, are often described in cartographic terms), and then uses those maps it has created to make sense of new perceptions.6 We have maps that allow us to discern shapes and see colors, pick out the voice of a loved one, smell whether milk has gone sour, or determine whether the temperature of our bathwater is just right. In fact, we may well base our own version of the “real world” not solely on what we perceive but instead by matching what we perceive with what we think we should perceive. “Perception is based on recognition and interpretation of sensory stimuli,” writes neurologist Gerald Smallberg. “From this data, the brain creates analogues and models that simulate tangible, concrete objects in the real world. Experience… colors and influences all of our perceptions by anticipating and predicting everything we encounter and meet.”7

If we don’t have perceptual maps for a particular set of stimuli, the brain has a great deal of difficulty making sense of what it perceives. Studies of individuals who were either blind from birth or lost their sight very young and then had it restored years later show that while they immediately could discern light and color,8 the previously blind typically had difficulty recognizing shapes, dimension, closeness or distance of objects, or understanding the meaning of facial expressions in others. In this situation our old acquaintance neuroplasticity is both a friend and a foe. If someone has had little or no visual stimulation growing up, usually the other senses (hearing, touch, smell) will “take over” parts of the brain normally devoted to visual processing. When visual stimulation is restored (or a substitution is made), the brain immediately begins laying down neural networks to support vision—but depending on how much time has passed, the spaces usually reserved for vision are now occupied, forcing those new networks to be laid down elsewhere. On the flip side, because of neuroplasticity it is possible for the blind to learn to “see,” sometimes by utilizing some very unconventional methods. David Eagleman describes a device developed by neuroscientist Paul Bach-y-Rita in the 1960s. A video camera was mounted on the forehead of a blind person, and the picture of the environment was translated into small vibrations on the back. After a week, the blind individual was able to “see” the environment through his back. In a more recent case, a rock climber learned to “see” through a grid of 600 electrodes placed on his tongue.9 Humans have even learned how to coarsely echolocate and “see” like marine mammals or bats, by listening carefully to the way clicking sounds they made with their mouths or walking sticks bounce off surrounding objects, buildings, and landscapes. This seems impossible to the rest of us—and it is impossible for us, because our brains are populated with standard systems, with no room for such radical remodeling.

Like the neural networks we lay down and strengthen by what we pay attention to and the actions we take, we build our perceptual maps based on the sensory experiences we pay attention to in the world. That’s why artists and photographers are usually far more precise about color, line, and sharpness of visual images: they have spent years developing perceptual maps for visual distinctions. “Our attentional focus, both internally and externally, influences and creates subjective reality by facilitating the perception of some objects, relations, and events to the exclusion of others,” writes ecopsychology pioneer Laura Sewall. 10 At the same time, it turns out that such exclusion can have surprising, sometimes hazardous, spillover effects. According to Michael Merzenich, “One of the more important findings of recent research is how closely connected our senses (hearing, vision, and so on) are to our memory and cognition. Because of their interdependence, a weakness in one is often related to—or even the cause of—a weakness in the other. For example, we all know that Alzheimer’s patients slowly lose their memories. One way this manifests is that they eat less food. Why? As it turns out, visual deficits are also a part of Alzheimer’s. People eat less because they can’t see the food as well.… Another example is in normal age-related cognitive changes. As we grow older, we get more forgetful and distracted in large part because our brain does not process what we hear, see, and feel as well as it once did. The result is that we can’t store images of our experiences as clearly, and so have trouble using them and recalling them later.”11

But it isn’t just our perceptions of the physical world that shape us, and that are in turn shaped by what we perceive. Our emotional reactions to what we perceive are also encoded in our brain as part of the “formula.” The problem is that we have lost sight of this important fact.


I go to nature to be soothed and healed, and to have my senses put in order.

—JOHN BURROUGHS



Imagine yourself walking in the forest along the edges of a stream. The green canopy of leaves overhead rustles slightly, moved by wind or perhaps the passage of a bird or squirrel through branches. The uneven ground beneath your feet makes you pay more attention than usual to the feel of the earth, the roughness of tree roots, the occasional rock that juts upward to trip you if you’re not careful. You smell the slightly fermented odor of damp leaves rotting, and you get an occasional whiff of spray from the water beside you. You notice the roughness of the bark on the trees you’re passing, and the gradations of green of various trees and bushes. Your ears, without the usual electronic and/or urban overstimulation, start to hear the different ways your shoes sound on dirt or on leaves. Unconsciously, you had been aware of the sound of the water in its streambed and a raft of birdcalls, some right overhead, many more in the distance; but as you walk, these sounds come into focus. You stop for a moment and simply enjoy your surroundings. Your senses are doing what they were meant to do: engage fully with the natural world as an integral part of it. “For the largest part of our species’ existence, humans have negotiated relationships with every aspect of the sensuous surroundings,” philosopher and cultural ecologist David Abram states. “And from all of these relationships our collective sensibilities were nourished. Direct sensuous reality… remains the sole solid touchstone for an experiential world now inundated with electronically-generated vistas and engineered pleasures; only in regular contact with the tangible ground and sky can we learn how to orient and to navigate in the multiple dimensions that now claim us.”12

Yet in most of the modern world, our primary perceptions are almost entirely filtered through human construction. We walk on sidewalks or drive on roads in our human-built cars, to places of work that are human-created, “built” environments. We listen to music, watch TV, surf the Internet, read books; eat prepared meals that taste nothing like their original natural ingredients; use perfumes and soaps and household products that mask real smells; and touch screens and plastic and processed materials that feel like nothing in nature. None of this is bad per se, but we have been separated from the very stimuli we were built over hundreds and hundreds of thousands of years to perceive: the richness of the natural world. Neon signs are beautiful, cell phones are useful, subways are efficient, and crowds spilling out into the paved streets have a powerful appeal. But such commotions are the wrong key to a lock installed by evolution—and even those amidst the skyscrapers know it without knowing it. Study after study, as well as personal experience, shows that the overstressed, overstimulated, urbanized mind can find greater relief in the more subtle perceptions of a park, a forest, a beach, or a riverbank than it can from almost any human-produced environment.13 And while visualizing yourself in natural environments is certainly better than nothing, all of our senses are craving the full “nature” experience.

Sight and Water


It is life, I think, to watch the water. A man can learn so many things.

—NICHOLAS SPARKS



According to neuroscientist V. S. Ramachandran, there are as many as thirty visual areas in the brain devoted to everything from identifying what something is, to where it is in the environment, its relationship to other objects, as well as relationships between features of the object itself. Other associated areas provide a name for the object as well as all the facts and memories associated with it (in other words, creating its meaning), while the amygdala assesses its emotional significance.14

Many studies have been done that show exactly what makes certain visual images stand out. Not surprisingly, these characteristics are tied to what helped us to survive in the natural world and are prominent features of water: color, shininess, and motion. Let’s start with color.

Color


I hope the Pacific is as blue as it has been in my dreams. I hope.

—STEPHEN KING, FROM “RITA HAYWORTH AND SHAWSHANK REDEMPTION”



In Harpur Hill, near Buxton, Derbyshire, British locals know a quarry pool as the Blue Lagoon. For years it’s attracted dozens of swimmers to its beautiful turquoise water—despite the signs posted at its edges saying things like “Warning! Swimming in this pool can cause skin and eye irritations, stomach problems, fungal infections, and rashes.” The pH level of the quarry pool is close to that of ammonia or bleach, and the water is filled with rubbish and dead animals. Yet it wasn’t until the local government dyed the water in the Blue Lagoon black that swimmers stopped taking the plunge.15

Whether it’s logical or not, humans seem drawn to the color blue. It’s overwhelmingly chosen as their favorite color by people around the world, beating its closest competing color by a factor of three or four.16 Both women and men prefer blue to green, red, or purple.17 And blue is everywhere: while it’s the rarest color in nature (appearing only occasionally in plants or animals), on every sunny day we can look up and be dazzled by the incredible blue of the sky. Water, too, possesses a range of blue tones, mixed in with greens and browns and whites depending on depth and location. And, as the residents of Harpur Hill demonstrate, even toxic blue water can entice us with its sense of cool refreshment.

When marketers and psychologists have asked people what qualities they associate to blue, they use words like “credibility,” “calming,” “clean,” “focused,” “cleanliness,” “openness,” “depth,” and “wisdom.”18 Emotionally, blue is associated with trust, confidence, and dependable strength: is it any wonder that companies such as Facebook, AT&T, Lowe’s, American Express, HP, IBM, Walmart, Pfizer, and Vimeo use blue in their corporate logos? (Blue even predominates on the packaging of black-and-white Oreo cookies.) You can open almost any magazine and see several ads that use beautiful washes of blue to market everything from tropical or ski vacations to the latest offer from Best Buy or Bed Bath & Beyond. Even those who are well aware that the success of their products involves reducing a sense of calm and increasing a sense of urgency go blue; witness the logos of Facebook and Twitter.

Other investigations have confirmed this soothing effect. For example, researchers in Japan reported that people who sat next to a blue partition while playing a video game had a more regular heartbeat and reported that they felt less fatigued and claustrophobic than those who sat next to a red or yellow partition.19 And in a recent “virtual reality” study, subjects who were wearing bands on their wrists that transmitted a sensation of heat were told to signal when the temperature reached a painful level. As they did so, they watched monitors that showed a picture of their arms with the band represented by red, green, or blue. People perceived the greatest pain when the area was colored red, and the least pain when it was colored blue.20


Why make so much of fragmentary blue

In here and there a bird, or butterfly,

Or flower, or wearing-stone, or open eye,

When heaven presents in sheets the solid hue?




Since earth is earth, perhaps, not heaven (as yet)—

Though some savants make earth include the sky;

And blue so far above us comes so high,

It only gives our wish for blue a whet.

—ROBERT FROST, “FRAGMENTARY BLUE”



Light is an electromagnetic wave—not metaphorically but literally—and color is a function of the length of the wave in each packet of light that enters your eye after it reflects and refracts off and through a variety of surfaces and substances, from air and water, to skin, fur, and feathers. Violet is at one end of the visible color spectrum, which ranges from 400 to 700 nanometers (nm), and red at the other, with blue at about 475 nm. Exposure to light of the wavelength corresponding to the color we call blue has been shown to produce physical, cognitive, and emotional benefits. As Amir Vokshoor, a neurosurgeon who specializes in minimally invasive microsurgical treatment of adult spinal and cranial disorders, remarks, “Due to its specific wavelength, the color blue is known to exert a calming, relaxing, yet energizing effect and thus stimulate a positive emotional response. In fact, the arousal mechanism stimulated by blue’s wavelengths correlates to the release of neurotransmitters thought to be associated with feelings of euphoria, joy, reward, and wellness related to the effects of dopamine.” Vokshoor theorizes that the reason blue produces such positive feelings is that humans evolved on a planet that is primarily shades of water and sky blue, alongside shades of green and earth tones.

In a 2010 study, seventeen people listened to voices while they were exposed to alternating periods of blue or green light. According to fMRI scans, blue light enhanced the connectivity between the area of the brain that processes voices and the amygdala and hypothalamus (the body’s primary gateways of emotional processing).21 That is, blue light actually strengthened and further established the crucial neural networks that allow us to hear and understand voices. Color clearly colors our other senses, and vice versa.

It’s far more fun to push past “blue is good” and ask—at the risk of offering up a just-so story—“why would we have evolved for it to be so?” From an evolutionary point of view we can imagine that auditory function being enhanced in response to the color blue could indicate proximity to open sky and water, implying a need to listen more carefully for distant sounds than when in a more closed or confined locale. Or, while we are conjecturing, couldn’t it have been because the “white noise” of waves and current made it harder to hear, versus the quieter savannah?

It isn’t just the colors that we see which have a pronounced effect on how we understand the world—it’s the very means by which we see those colors (and everything else) in the first place. Humans need the full spectrum of light available in nature to be healthy and to regulate our circadian rhythms. Unfortunately, for reasons related to production cost and the ubiquity of cheap energy, most incandescent light sources concentrate on the yellow-orange-red end (similar to firelight) and lack the blue-green end of the light spectrum. Moreover, the modern lifestyle that keeps us up late and gets us up early can limit our exposure to natural light. That’s why exposure to blue-light wavelengths has been shown to readjust circadian rhythms in nighttime workers and lessen the effects of seasonal affective disorder (SAD). The future of lightbulbs lies in full-spectrum, adjustable, and customizable LEDs, which are good for illumination and, thanks to their range of spectrum, good for your brain, too.

The LED point isn’t that flicking a switch instantly lights up your Blue Mind, too. You still need the water. But it further reinforces the neurological potency of that most central color when it comes to waves, currents, pools, and the like.

Of course, as anyone who’s ever had the “blues” can attest, blue has its dark side. It can be associated with coldness, sorrow, even death (perhaps because our lips and faces take on a blue pallor when we are low on energy or oxygen).22 In 1901 Pablo Picasso sank into a profound depression and began what is known as his Blue Period, when he used mostly blue and blue-green hues in his paintings. Muddy Waters describes the blues as “deep, profound, with a primordial groove.” And yet interestingly, when depressed people are asked to describe the color of their emotions, gray is the word more frequently used than blue—and they often still describe blue as their favorite color.23

Indeed, at a fundamental level our brains can’t let go of blue’s powerfully positive qualities. In Japan, suicide is a significant problem and jumping in front of trains a common method. Several years ago the government installed blue lights in high-crime areas as well as railway stations. Crime dropped by 9 percent, but more important, suicide attempts in the blue-lit areas ceased altogether.24

Such a decrease may be due to blue’s calming effects—or perhaps its ability to enhance cognition. According to a 2010 study in Europe, exposure to blue light increased responses to emotional stimulation in both the hypothalamus and the amygdala—areas of the brain that involve attention and memory.25 Recently two researchers in Canada showed that red and blue enhance different kinds of cognition. Red seemed to be helpful for attention to detail, for practicality, and for specifics, whereas blue encouraged greater creativity and attention to relationships between items. “Depending on the nature of the task, different colors might be beneficial,” the researchers commented.26 Possible crime victims and perpetrators alike might behave differently if they were thinking more clearly; likewise potential suicides. Criminals might even contemplate the odds of getting caught and decide to back off.


“The color of young dreams is changing from green to blue.”

—ERIC CHARLESWORTH27



One of my favorite pieces of art glows with blue: the Chagall America Windows at the Art Institute of Chicago. Over the years a hazy gray film accumulated on the glass, but not too long ago the windows were restored and the blue—“Chagall blue,” as it’s called by lovers of his work—is vivid again. The blue illuminates everything it touches, bringing coolness, freshness, and clear light to the space. Whenever I have a chance, I visit the museum. There I stop and gaze at the depth of color ranging across Chagall’s three windows, 8 feet by 32 feet of watery immersion. When I stand in front of them, I think, If anyone doubts the power of blue, try painting the bottom of a swimming pool red!

Motion Without Movement


Today, almost no pool goes in without a water feature. They want to see the water move; they want to hear it move, they want it to dance, to turn colors at night.

LYNN SHERR, SWIM: WHY WE LOVE THE WATER



What is it about the way water moves, reflects, glimmers and glows that mesmerizes and transfixes us? The reflective surface of water draws humans in the same way it drew our ancient ancestors to drinking pools in Africa—after all, the shiniest thing our ancestors probably saw was sunlit water. Today, it seems that our attraction to the sparkle of watery surfaces is part of our DNA. A recent study of children as young as six to seventeen months demonstrated their universal inclination to lick the shiny surface of a stainless steel plate (or the mirrored surface of a toy) while on their hands and knees—“in a manner not unlike the way older children drink from rain pools in developing countries,” stated the researchers. “Such mouthing of glistening surfaces by nursing-age children might characterize the precocious ability to recognize the glossy and sparkling features of water long before this information is useful later in development.”28

“Near water, light takes on a new tonality,” writes French philosopher Gaston Bachelard. “It seems that light has more clarity when it meets clear water.”29 It’s why humans love fountains and waterfalls, why we are transfixed by sunlight sparkling on the surface of ponds, lakes, streams, rivers, and oceans. In the motion of the water we see patterns that never exactly repeat themselves yet have a restful similarity to them. Our eyes are drawn to the combination of novelty and repetition, the necessary criteria for the restfulness of “involuntary attention.” Water becomes something that people can watch for hours and never be bored. Indeed, images of water in motion can even modify a negative response to other environmental stimuli: a 1999 study showed that white noise was considered less annoying when it was accompanied by a picture of a waterfall, suggesting a natural sound source.30

Even more healing, perhaps, is the lack of speed with which the visual stimulus of water’s movement enters our eyes and brain—all the more potent in a world of rapid, digital, flicking visual images in our media; commercials, action sequences in movies and on TV, and video games coming at us at a pace that’s too fast for the brain to comprehend consciously, putting us into a state of hypervigilant overstimulation that all too quickly becomes our status quo.31

But if we stop for just a moment, put our tablets and smartphones down, and just watch the water, we can find a measure of rest and a sense of peace in the dance of drops from a fountain or the lazy motion of the current in a broad river. As reporter Charles Fishman writes in The Big Thirst, a book about the future of water as our most precious resource, “It’s hard to be in a bad mood around beautiful flowing water. Whatever cares you have are lightened when you spend some time with water. The presence of a brisk, bright mountain stream makes you smile, it makes you feel better, whether you’re already feeling good or you’re low.”32 And that ability to sit outside and watch the play of water has benefits beyond contentment. Ophthalmology studies done in Australia theorize that the increasing rate of nearsightedness in children and young people could be due to less time spent in settings where the eyes need to focus on longer distances.33 In an age of computer/smartphone/screen-stressed vision, the homonyms “sea” and “see” take on a significance beyond rhyme.

The Redolence of Water: Smell and Taste


I believed I could identify the scent of the sky as I stood there, a blue menthol fragrance similar to the scent of seawater that sprayed into my face when I first dove into the ocean. That initial scent was much more subtle than the ocean’s heavy, fishy aroma; it was a whiff of salt and mint, just as I approached the water on a dive, that warned me that a more powerful scent would soon enter my nose.

—ANNE SPOLLEN, THE SHAPE OF WATER


Certainly we don’t want the water we drink to have much of a smell (or taste),34 but if you think of any moment in which you encountered water, chances are you will remember some aroma, even a subtle one. The smell of rain in the air, or the cool mist of droplets from a fountain… the slightly woody scent of leaves mixed with freshness when you come upon a creek or stream… the tang of salt along the ocean or the just-can’t-quite-put-my-finger-on-it fresh smell of a lake. All of these scents have natural origins—plant decay, bacteria, dimethyl sulfide (DMS), ozone.35 These bits and pieces of life and death, animal, plant, and mineral, produce a raft of aromatic chemicals that enter the nostrils, triggering chemoreceptors that stimulate the olfactory receptor neurons, which send signals to the brain. Unlike our other senses, however, information about smell bypasses the thalamus and goes straight to the olfactory bulb, a part of the limbic system that includes the amygdala (which, as we’ve discussed, is crucial in both the formation and memory of emotional experiences). This is the reason that smells are some of our most powerful emotional triggers.

Numerous studies have shown that smell may affect our cognition, mood, and health. In a 2011 paper, psychologist Andrew Johnson states, “Essential oils and other commercially available scents have… been shown to positively affect memory, vigilance, pain perception, self-perception/confidence, consumer decision making, and alertness.”36 An earlier study showed that using orange and lavender oils on patients prior to treatment reduced their anxiety and improved their mood.37

Unfortunately, there have been no studies of the effects of more watery scents on humans, but I believe that the strong emotions many of us experience around water can be triggered by even the faintest whiff of salty air or the fragrance of damp earth after rain. Not long ago, I asked master perfumer Libby Patterson to create an ocean scent for me. She did, and calls it Wave. It’s a mix of oils from the coastal vegetation near my home, the smell of kelp, mixed with burnt shell. To me it hints of the way my skin smells in the morning after swimming in the Pacific Ocean all day and sleeping by a fire on a beach all night. I now travel everywhere with a small vial of it in my kit, to remind me instantly of home on the Slow Coast.

But even more indefinable than the smell of water is its taste. Taste and smell are intricately entwined, the one literally “feeding” off the other;38 but where smell hits the brain directly in its limbic system, to taste something the brain must use the senses of taste, smell, touch, texture, and heat (and even, sometimes, pain), processing the information in the gustatory area of the cerebral cortex. Many people have strong likes and dislikes of certain tastes that may have been instilled before birth. (What your mother ate when you were in the womb can have an effect on your preferences.) Some of us prefer sweet tastes, others salt, others bitter, and so on; certain people can’t stand particular textures, or the smell of a food (Brussels sprouts or broccoli) puts them off, or they can’t take even the smallest amount of heat/spice. On the other hand, most people have certain foods that trigger strong emotions. Your mom’s apple pie or baklava, the mac and cheese you had every Thursday night when you were a kid, your grandmother’s dal or kofte or collards or pierogi—even the smallest taste will call up the memories of your childhood.

For many of us, the taste of water is the taste of salt—or even more, the taste of the creatures that make the water their home. Who hasn’t tasted a freshly caught piece of fish, or lifted a succulent mussel, clam, or oyster to their lips, and thought, “This tastes like the sea or lake or river”? And if you’ve ever had the chance to eat that piece of seafood close to the water, you’ll know how much your gustatory enjoyment can be enhanced by the rest of your senses. In 2006 experimental psychologists Charles Spence and Maya U. Shankar conspired with celebrity chef Heston Blumenthal to conduct an experiment to see how surroundings affect taste. At the opening session of a conference in the United Kingdom on art and the senses, guests were served oysters with two different soundtracks in the background: one a “sounds of the sea” complete with seagulls and waves, the other a series of farmyard noises that included chickens clucking. Not surprisingly, the audience rated the oysters consumed to the sounds of the sea as more pleasant.39 After this experiment, Heston created a “Sound of the Sea” tasting menu for his restaurant The Fat Duck, in nearby Bray. The plate resembled a beach, with sand, seaweed, and foam decorating it, and a pair of iPod headphones peeking out of a seashell surrounded by food. When guests put on the headphones, they heard a “sounds of the sea” soundtrack to accompany their meal. See, hear, smell, taste—is it any surprise that the dish became a Fat Duck signature?40

Heston’s meal points out the importance of something we haven’t focused on yet: sound. We’ll get there soon, but first let’s get to another sense: touch.

The “Feel” of Water: Body, Brain, and Your Senses


It appeared as if I had invited the audience into the water with me, and it conveyed the sensation that being in there was absolutely delicious.

—ESTHER WILLIAMS



Stand next to a rushing waterfall and you’ll feel the vibrations in your bones. Drift along on a boat in a calm lake and notice how the gentle motion makes you sleepy. Swim laps in a pool and revel in the fact that your body is light, buoyant, supported completely by the water that surrounds you. Stand in a hot shower at the beginning or end of a day and enjoy the tension draining from your muscles. The body provides a cornucopia of different sensory stimuli to the brain. These sensations anchor us in the world by giving us a clear indication of our physical position in it, and bring us into the present moment when our thoughts wander. Without the senses that reside in the body—touch, pressure, temperature, weight, motion, position, balance, vibration, and pain—we could not interact with our outer environment safely.

Skin, bones, muscles, joints, and organs—all transmit information from their nerve cell receptors through the sensory nerves in the spinal cord, into the thalamus (also the primary nexus for sight and hearing) and then to the different areas of the brain depending on the particular sensory input. Touch is processed in what is known as the somatosensory area, with more neurons dedicated to signals from the sensitive parts of the body, such as the face or hands than, say, the shoulder. Pain, proprioception, and posture are processed in the cerebellum; there are also pathways for the kind of perception that maintains muscle tone and posture without your conscious thought. To understand that, try consciously letting your body sag and go limp all over right now. That’s probably not your typical stance, even when you’re at ease and not paying any particular attention to your posture. Additionally and simultaneously you maintain balance with the vestibular system, which runs from the inner ear canals to the brain stem, and then to the cerebellum and the reticular formation.

As we’ve already seen when discussing neuroplasticity, our bodies are ever-changing within an environmental feedback loop. Thus, our senses help us perceive the outside world, but that outside world can deeply inform our senses themselves, which in turn can stimulate our attention on the outside world. Among the foundational elements,41 water can far and away play the most beneficial role in keeping us “in touch” with the sensory world. It has a tangible quality, a weight, heavier than air yet, unlike earth, we can move through it. Like earth, water supports us and takes our weight; in fact, because the human body has a density similar to water’s, we are buoyed up by it. We feel as if we weigh less in water, which makes it the ideal medium for exercise for those with physical limitations. “The body, immersed, feels amplified, heavier and lighter at the same time. Weightless yet stronger,” writes swimmer Leanne Shapton.42 We couldn’t have survived without fire, but the centrality of water is unquestionable.

Our senses keep us firmly connected with the world around us—yet at the same time, they trap us in what evolutionary biologist Scott Sampson calls “our skin-encapsulated selves” on the online salon Edge.org (in response to the question “What scientific concept would improve everybody’s cognitive toolkit?”).43 It’s easy to forget that the body is composed of the same atoms that make up the world that surrounds it, and that we are exchanging molecules with every inhale and exhale, every morsel of food, and every skin cell that sloughs off as a new one appears. By cutting ourselves off from the awareness of our interdependence with everything that is not man-made, we sever ourselves from the incredible beauty of what our senses actually are taking in. Yet when the architectural beauty of the tower, bridge, street, cafe, tunnel, walkway, taste, sound, and smell of the village, town, city, and megalopolis are woven and suffused with blue and green spaces, life can be so very good.

Flotation Tanks: The Brain on Nothing


“Something is happening,” your body says to your brain, with mild urgency. My brain went a little haywire. When the storm passed, I found myself in a new and unfamiliar state of mind.… For the first time in my waking life, I had zero thoughts. It was a mental quietude I’d never known existed.

—SETH STEVENSON



Near water, but especially in water, our bodily senses—touch, pressure, temperature, motion, position, balance, weight, vibration—are truly alive. But there is one place where being in water can feel like nothing at all; where, very deliberately, none of our senses are stimulated, with some very unusual results for the brain. In 2010 sound artist and musician Halsey Burgund and I collaborated on a project called Ocean Voices. We asked people of all ages from all over the world to talk about water, the ocean, and their feelings, and recorded their voices to create a symphony of ideas expressed through the spoken word. Many of them recalled the physical sensations of being in water.


“I could relax and float.”

“I feel weightless.”

“It’s like floating in infinity.”

“I feel the up and down of the water hours and hours after I leave the ocean.”

“I think the ocean feels like a cool mistiness.”

“I feel completely embraced, protected.”



Not long ago I found myself opening a hatch on a white, smooth, and rather modern-looking capsule. If it hadn’t been positioned in the corner of a rather small room, one might have thought it could take off like a quick electric car, ocean submersible, or some sort of flying craft. But it was none of those things. It was a very particular creation designed for a particular sort of quiet: a flotation tank. Inside the tank was warm, salty, 97-degree water—enough salt, 700 pounds, to keep my body afloat effortlessly at the water’s surface. No bed is as comfortable as floating in warm water, but this was really something. The tank was big enough so that my body wouldn’t come in contact with the sides or bottom; sound-insulated enough so that the only thing I’d hear would be the beating of my heart and the rise and fall of my breathing; and warm enough that the water, the air, and my body would feel like a continuum. And dark—as in no light whatsoever.

I took off my clothes, climbed in, closed the hatch, extended my legs and arms, and put my head back. I couldn’t really tell the difference between having my eyes open or closed. I think they were mainly closed. Or open. Who knew? Not me.

The distinction between the water and the air was also unclear. For about thirty minutes, floating in the dark, my brain looped the familiar patterns, schedules, urgencies, absurdities. Then what I can best describe as a dissolving process began. Reference points, images, and ideas began to soften and erode like a tablet in water. My sense of location and time, my plans for the day, month, year, all slowly flaked away into nothingness. Eventually the sense of vast, timeless, open space in every direction took over.

Floating in warm water in quiet darkness was deeply relaxing. A quieter, larger womb? A primordial tropical night ocean? Hard to say. I know that I was in the isolation tank for ninety minutes because Shanti, owner of the Be Well Spa in the Santa Cruz Mountains, told me so when I emerged. But she could have said almost anything about the passage of time outside the tank and I would have believed her. (“Welcome to the year 2020, Dr. Nichols,” she’d announce, handing me a glass of water. “Why, thank you, Shanti,” I’d reply.) I came out moving slowly, taking my time as my senses reassembled themselves. My brain felt as if I’d been staring at the ocean for hours—the kind of “mindful mindlessness” that those deeply experienced in meditation spend years trying to achieve. I’ve been in and around water all my life, but never like this. I suddenly realized why “floaters” include everyone from software engineers, high-tech entrepreneurs, writers, actors, and other creative types, NFL players, and even (reportedly) U.S. Navy SEALs. That tank wasn’t just a tube full of salty water—it was, well, what was it?44

Dr. John Lilly was one of the pioneers of research into the effects of isolation. “My research shows that when you eliminate external sources of danger, the inner experience… can be anything that you can allow yourself to experience,” he wrote in The Quiet Center, “which can contain a great peace for those ready for it.”45

Much like my own experiences, Lilly reports that for about the first forty-five minutes “the day’s residues are predominant… gradually [the floaters] begin to relax and more or less enjoy the experience.” But in the next stage the mind becomes both tense and bored. Researchers such as Dr. Donald Hebb at McGill University have looked at the effects of this kind of extreme isolation: subjects began to desire stimulation, were disoriented and confused, and eventually became delusional and hallucinated. (It’s not surprising that Amnesty International classifies extreme sensory deprivation as torture.) However, if the need for stimulation is overcome through practice or brute mental effort, Lilly said, subjects in the tank pass into “reveries and fantasies of a highly personal and emotionally charged nature,” followed by what he described as the opening of a “black curtain” into empty space. The theory is that flotation tanks allow the brain to transition from the waking state (beta waves) through the state of wakeful relaxation (alpha waves) and ultimately to the state of deep meditative consciousness akin to the moment between waking and sleeping (theta). In this altered state the mind settles into nothingness, the inner voice is silent, and often a feeling of oneness and bliss occurs—writer Seth Stevenson described it as “the closest you will ever come to having a drug-like experience without taking drugs.”46

Flotation is being tested as a treatment for a wide range of physical, mental, and emotional ailments, including chronic pain, high blood pressure, motion disorders, tension headaches, insomnia, and so on. For some reason, much of the research on flotation is coming from Sweden, where it’s been used to help highly stressed executives on the verge of burnout,47 young people with ADHD, autism, PTSD, and depression,48 stress-related physical pain,49 and even whiplash.50 Flotation has been shown to enhance creativity51 as well as mental and physical performance.52 You may never climb into a float tank. I may never find my way back to one. But the world abounds with simulacra, some quiet and others noisy, some big and some small, warm and cold, bright and dim. You will soon find yourself neck deep in water, and when you do, take some deep breaths, close your eyes, and go a little deeper.
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Blue Mind at Work and Play


Out of water, I am nothing.

—DUKE KAHANAMOKU (1890–1968), FIVE-TIME OLYMPIC SWIMMING MEDALIST, WATER POLO PLAYER, AND ONE OF THE FATHERS OF MODERN SURFING



Open-water swimming champion Bruckner Chase may not be as versatile as Duke Kahanamoku, but his exploits are still pretty impressive. Only the second person in history to successfully swim the 25 jellyfish-strewn miles across Monterey Bay in California, Chase also has swum the length and breadth of Lake Tahoe (22.5 and 12.0 miles), around Pennock Island in Alaska (8.2 miles) and three of the barrier islands in New Jersey (22.5 miles, 19.6 miles, and 16.5 miles), and across the channel from Lanai to Maui (9.6 miles). A retail operations executive by profession and endurance athlete since he was nineteen, Chase has turned his love of the water into a wide-ranging career: a trainer of lifeguards, a developer of open-water swimming programs for the Special Olympics, an ocean advocate sponsored by grants from the National Marine Sanctuary Foundation—and now, a coach to youth in American Samoa teaching teenagers how to become swimming, water safety, and ocean culture mentors. “Something profound happened to me when I started getting into the ocean,” Chase said. “It keeps driving me to help others discover and embrace their own personal connection to water.”

That personal connection is important to anyone who chooses a profession or sport that’s in, on, under, or around the water. And that’s a lot of people. In 2011 in the United States alone, for example, 21.5 million people did some kind of fitness swimming, 56.1 million Americans fished, 2.48 million people surfed, 2.8 million scuba dived, 9.3 million snorkeled, 3.8 million sailed, 7.5 million people jet-skied, 4.6 million water-skied, 10.17 million people canoed, 7.3 million kayaked, 1.38 million windsurfed, and 1.6 million went stand-up paddleboarding. In 2012 recreational motorboating added another 88 million—a full 37.8 percent of the U.S. population.1 Around the world, more than 500 million people choose water-based recreation as a means of exercise, escape, challenge, relaxation, excitement, and play. (The number is much higher if you include those who find spiritual connection via water. For example, tens of millions of people bathe in the Ganges River during the Indian festival called Kumbh Mela, the largest gathering of people for a religious purpose.)

On the professional side, the range of water-based work is equally impressive, from lifeguards to fishers to sailors to scientists, those who teach water skills, or supply seafood for our dinner plates, or provide and maintain the equipment and facilities needed for all forms of water-centric recreation, the men and women who serve their countries’ economic and security interests in the navy, coast guard, and merchant marine. Some of the men and women in these professions face great danger, even death—as TV shows like Deadliest Catch and movies like The Perfect Storm and Captain Phillips remind us. People sailing the waterways can spend months away from dry land, in close quarters, working shifts that result in fragmented sleep and bone-draining fatigue. Why are some people drawn to work in an element that is far more lethal than earth or air?

And make no mistake about it: water is far more lethal. In 2012 only 362 people died in commercial airplane crashes worldwide. In the United States in 2012, there were a total of 1,539 crashes of any kind of civilian aircraft (commercial, commuter, private planes), with 447 fatalities. In contrast, the World Health Organization estimates that worldwide, there are 388,000 people who drown per year. This figure does not take into account people who drown in floods or as a result of marine transport.2 The irresistible pull of water isn’t true for everyone, of course; for some people their water-based professions are simply jobs, just as for some the laps they swim at the local pool are merely a convenient way to exercise. But read or listen to what white-water rafters and kayakers or swimmers or surfers or divers or sailors or fishers say about water, and you’ll hear the language of people who are in love with, if not addicted to, their sport or profession.

In the Water: Swimming


This summer I swam in the ocean,

And I swam in a swimming pool,

Salt my wounds, chlorine my eyes,

I’m a self-destructive fool, a self-destructive fool.

—LOUDON WAINWRIGHT III, “SWIMMING SONG”



There are several reasons why swimming is the fourth most popular recreational activity in the United States, and the one people most aspire to take up if they’re not swimming already.3 First is convenience: all you need is yourself and a body of water. But it’s the ways in which we interact with water that make swimming both healthful and enjoyable for body and brain.

It all comes down to viscosity, pressure, and buoyancy. Archimedes (the Greek philosopher who supposedly came up with the concept of water displacement while getting into a bathtub) stated that when an object enters the water, water moves out of its way. At the same time the water pushes upward against the object with a force equal to the weight of water displaced. That force creates buoyancy, or the ability to float. If an object is compact and dense (like a boat anchor, for example), it’s heavier than the amount of water displaced, and it sinks. If an object is either light (like an inflated beach ball) or its weight is spread out over an area big enough to displace water equal to its weight (like the hull of a boat), it floats.

So why should the human body, which would seem pretty dense and compact for its weight, float? Easy—recall that the body (our blood, bones, organs, skin, and muscle) is up to 78 percent water when we are born (slowly decreasing with age), so we have close to the same density as the medium in which we swim. We’re also around 15 percent fat, which is lighter than water, and we have lungs that are filled with air, which makes us more buoyant (like that beach ball). Therefore, a 200-pound human body actually weighs only around 10 pounds in water.4 (This relative weightlessness is why, since the 1960s, astronauts have used water immersion to train for missions in outer space.) This also explains why such small flotation devices can keep us afloat.

But there’s much more to the experience of swimming than buoyancy. Water has a tangible quality, a weight, and it has 600 times the resistance of air. Unlike earth or air, we can explore water in multiple dimensions—up, down, sideways; as neurologist Oliver Sacks comments, we feel tangibly supported and embraced by this “thick, transparent medium.”5 The resistance and pressure of water contribute to swimming’s role as one of the best forms of both aerobic exercise and muscle toning. Because the pressure of water outside the body is greater than the pressure inside, explains Bruce E. Becker, director of the National Aquatics and Sports Medicine Institute at Washington State University, water forces blood away from the extremities and toward the heart and lungs.6 The heart responds by upping its effort, pushing this extra volume of blood more efficiently with each heartbeat, and thus circulating upwards of 30 percent more blood volume than normal throughout the body. To cope with this increased load, the arterial blood vessels relax and create less resistance to blood flow.

Here’s the intriguing part: one of the hormones that regulates arterial function is catecholamine, and catecholamines are part of the body’s response to stress. As Becker describes it, “During immersion, the body sends out a signal to alter the balance of catecholamines in a manner that is similar to the balance found during relaxation or meditation.” In other words, just being in the water can create a feeling of relaxation and a decrease in stress.

But that’s not all. The lungs are receiving a greater volume of blood as well, which, combined with the pressure that water exerts on the chest wall, makes them work harder to breathe—approximately 60 percent harder than on land. This means that aquatic exercise can strengthen the respiratory muscles and improve their efficiency. In one study that compared aquatic aerobics with “dry” aerobics, Becker discovered that while various forms of aerobics improved fitness levels and some respiratory capacity, only aquatic exercise improved respiratory endurance. The muscles, too, are benefiting from the increased circulation as they receive greater amounts of blood and oxygen. And it’s a good thing, too, because it requires effort to propel the body through water; in swimming, every muscle is benefiting from what is essentially resistance training (one of the best ways to increase both tone and strength). In addition, swimming works the large, smooth muscles of the body, stretching and lengthening the muscles, joints, and ligaments with each stroke, while the head and spine get a good workout with every breath you take. It all means that stroking through the water not only puts you into a psychologically relaxed state, but also makes you physically stronger.

Like other forms of aerobic exercise, swimming can produce the release of endorphins and endocannabinoids (the brain’s natural cannabis-like substances), which reduce the brain’s response to stress and anxiety.7 Some theorize that the feel-good effects of swimming are related to the same “relaxation response” triggered by activities like hatha yoga. In swimming, the muscles are constantly stretching and relaxing in a rhythmic manner, and this movement is accompanied by deep, rhythmic breathing, all of which help to put swimmers into a quasi-meditative state. (We’re going to talk a lot more about this state in a bit.) As one of the greatest competitive swimmers of our time, Michael Phelps, describes it, “I feel most at home in the water. I disappear. That’s where I belong.”

That sense of belonging increases with exposure. Recent studies have shown that regular exercise is associated with an increase in the number of new neurons in the hippocampus, the area of the brain linked to learning and memory.8 More neurons means greater cognitive functionality; this may be the reason why regular aerobic exercise, like swimming, has been shown to help maintain our cognitive abilities as we age.9 But there’s something more going on with the exercise that swimming provides. Even though we spend our first nine months in “water,” we are not born with the ability to swim. We talk about babies “learning” how to crawl, and then walk, and then run, but this happens without instruction. Our brains are designed for the natural emergence of these abilities. But the ways we use our bodies in water—having to time our breaths consciously, reaching up and over and pulling the water toward us, moving the legs independently of the pace that the arms are setting—is nothing like the way we move on land. We must learn how to swim, and this combination of cognitive effort and aerobic exercise has actually been proven to provide the greatest amount of what is called “cognitive reserve”—that is, the mind’s resilience to damage to the brain.

Sadly, according to a 2010 study commissioned by the USA Swimming Foundation, 40 percent of Caucasian children, 60 percent of Hispanic children, and 70 percent of African American children have low or no swimming ability.10 (Worldwide, drowning remains the leading cause of “unintentional injury” deaths among children under the age of five.) Given what we’re learning about the physical and Blue Mind benefits of swimming, this isn’t just a disappointment—it’s a public health crisis.

And that’s why open-water swimmer Bruckner Chase is in American Samoa, a small U.S. territory that sits 15 degrees above the equator and a six-hour plane flight from Hawaii. To help promote ocean awareness, in 2011 he swam the nine miles from Aunu’u Island to Pago Pago Harbor, something that no one had ever done before—not because it was a challenging open-water swim, but because all of the locals were sure he’d be eaten along the way. “This is a three-thousand-year-old culture, with a strong oral tradition,” Chase remarked. “One shark attack two hundred years ago can be passed down generations and keep people from going into deep water. It’s a culture that has ties to the sea, yet they had marine-patrol first responders who couldn’t swim. Not surprising, the rate of drownings here is very high.” Long memories (especially those involving sharp teeth) mean that fear of the water can transform a concern into a fundamental legacy. So Chase and his wife, Dr. Michelle Evans-Chase, set out to change the culture around swimming. They established a program called Toa o le Tai—Ocean Heroes—in which they trained teenagers to safely be in and around the ocean and then to teach younger kids the same skills. Chase is justly proud of the results of his Ocean Heroes, one of whom is a young man named Tank. “When I first talked to Tank, he wouldn’t go in water over his head, period,” Chase says. “Today, Tank is jumping into water that’s one hundred feet deep and a year ago he thought was full of sharks. And his buddies are all begging to be part of the program.”

My biological father, Jack Hoy, was a “water guy” and an avid, lifelong swimmer. Indeed, he was built to swim: wide shoulders, barrel chest, his body tapering cleanly to his feet. He competed on swim teams in high school and college, and throughout his life he swam, sailed, and fished. Jack’s favorite spot in the world was Cape Rosier, and he returned to that part of Maine’s rocky coast again and again. It was where his family and friends came together to hold his memorial service in August 2013. At Bakeman Beach, Jack’s kids and grandkids stripped down at sunset and plunged into the cold Atlantic. We swam out into the cove, as he loved to do. I felt every stroke. It was cold, yes, but that didn’t matter. Swimming together, in his name, here in this place, was perhaps the best tribute we could offer Jack. Somewhere out in the dimming deep water we naturally gathered in a circle. There really wasn’t much to be said, the ocean and our exposed bodies—similar due to Jack’s DNA but different due to diversity in his mates and spouses and those of his kids—spoke clearly for generations and ancestors, and we were all the same, connected by the thread, connected by water. A love of water was one of his gifts.

Some of the strongest recollections people can have around water are swimming alongside family. The dad who holds his arms out to you as you jump into the pool for the first time. The mom who sits with you on the beach in the shallow water, laughing with you as the waves rush around the two of you. The big brother or sister or cousin who leads you out into deeper water than you might ever attempt on your own. The love of swimming is often passed down through families, and being in the water together can bond you at every stage of life.

But perhaps water provided you with a different, not so happy, even phobic experience. (Two-hundred-year-old shark attack not required.) While my biological mother and father both had strong affinities for water throughout their lives, my adoptive mother has a lifelong fear of water, with a long list of illogical reasons for not getting wet, and would rarely get into a swimming pool with her kids (and never put her head underwater when she did). And she absolutely refused to go into any ocean, lake, or river. My adoptive dad was a little better around water, but no fish himself. Even competitive swimmer Leanne Shapton had a kind of fear of water. She writes:


Being pool-trained, I’m used to seeing four sides and a bottom. When that clarity is removed I get nervous. I imagine things. Sharks, the slippery sides of large fish, shaggy pieces of sunken frigates, dark corroded iron, currents. I can swim along the shore, my usual stroke rolled and tipped by the waves, the ribbed sandy bottom wiggling beneath me, but eventually I get spooked by the open-ended horizon, the cloudy blue thought of that sheer drop—the continental shelf.



In—and On—the Water: Surfing


For a surfer, it’s never-ending. There’s always some wave you want to surf.

—KELLY SLATER, CHAMPION SURFER



Surfing has always been a part of the water studies at our annual Blue Mind conferences. I think it’s because surfers probably exhibit more Blue Mind than anyone. They are attuned to the water, used to watching it carefully for hours on end, reading its changes, looking for the smallest indication that the next wave will be, if not the perfect wave, at least rideable. They are in the water as well as on it—they know the power of a wave to slam them down to the bottom, leaving them scraping the sand, rocks, or reef, holding their breath for dear life, fighting upward against the whirling energy to break through, gasping—yet still looking seaward for the next chance to hop on their boards and take the ultimate fifteen- or thirty- or sixty-second ride.

Recently I’ve been surfing with my buddy Van Curaza near Santa Cruz. Van is addicted to black coffee, helping people, and waves—and he’s among the best in the world at all three. Van has ridden those waves since he was ten years old. He surfed huge breakers off the coast of central California; for a while he turned pro and was sponsored by top brands like O’Neill and Quicksilver. He admits freely that he was drawn to the “aggressive, adrenaline-filled atmosphere” of pro surfing and its lifestyle of too-frequently-associated habits: drinking, pot, coke, prescription pills, meth. Van’s been sober since December 2002, but back when he was an elite surfer, he didn’t realize that the very parts of his brain that were drawn to (and being shaped by) surfing were also producing that addictive urge.

Howard Fields, whom we met earlier, and Dr. David Zald study the neurochemical mechanisms of addiction and substance abuse, and they both see clearly how these mechanisms are at play in surfing. “Addiction occurs when dopamine neurons and the nucleus accumbens (the “pleasure” center of the brain) are stimulated by certain actions… and the brain computes the value of such an action to optimize future selection,” Fields has written. Remember that dopamine release is associated with novelty, risk, desire, and effortful activity; it’s also a key part of the system by which the brain learns. All of these factors, Zald points out, are present in surfing: “As surfers are first learning, there’s an amazing burst of dopamine simply when they stand on the board—‘I didn’t think I could do that!’ And then surfing is never going to be exactly the same. The wave comes, but it’s always somewhat unpredictable.” Novelty? Check. Risk? Check. Learning? Check. Aerobic activity? Check. Dopamine? In spades.

But that’s not all. As we discussed above, aerobic exercises (such as surfing) produce endorphins, the opioids that affect the prefrontal and limbic areas of the brain involved in emotional processing, and create the feeling of euphoria known as runner’s high.11 The beauty of the natural environment where people surf also increases the sense of a peak emotional experience. Add the dopamine, the endorphins, and the natural setting to the adrenaline rush produced by the amygdala’s “fight or flight” impulse when a surfer is faced with a large wave (or a wave of any kind when you’re first starting out), and you’ve got a seriously addictive experience.

Unfortunately, the brain starts to crave this dopamine–endorphin–adrenaline cocktail, and it looks for other ways to produce that same feeling. As one surfer described it, “Once you surf, it’s about the next wave you’re going to catch, because you always want more, like a drug.” That’s why many surfers like my pal Van get drawn to other risky pastimes, including drugs like cocaine, meth, alcohol, and nicotine, all of which flood the dopaminergic system with an instant hit of pleasure.12

But what if this need for dopamine stimulation could be turned to good? What if it’s possible for people to substitute surfing for other, more destructive addictions? That’s exactly what Van has done; one of his motivators to quit drugs and alcohol was the thought, If I keep doing this, I won’t be able to surf anymore. Since 2008 Van has run a program called Operation Surf, in which he shares his love of waves with anyone who stands still long enough for him to get them into a wet suit, onto a surfboard, and out on the ocean. His clients are so-called at-risk youth, people with terminal illnesses or physical limitations that you might imagine would preclude surfing, veterans suffering from PTSD, and folks with surfing on their bucket list. He helps addicts like himself find a different kind of high composed of wind, wave, and ocean—and camaraderie like you’ve rarely witnessed.

It’s extraordinary to see Van’s clients after a session on a board. Many of them are noticeably calmer, quieter, and happier. The theory is this: once the adrenaline has worn off and the dopamine storms in the brain have calmed down, the body is still producing endorphins (runner’s high usually doesn’t kick in until after thirty minutes of aerobic exercise, and can last up to two hours afterward). It’s also been saturated with an abundance of negative ions, which have been shown to lower blood lactate levels and elevate mood. Surfers often report feeling calmer and happier after a session on the water.13 Van’s greenhorns certainly look as if they’re experiencing the Zen-like experience that’s called surfer’s stoke.

Back on the beach after that morning session in Santa Cruz with Van and Operation Surf, one of the instructors told me that he really didn’t like surfing on days like this, when the ocean is so cold (49 degrees), but “this feeling, right now, makes it worth it.” Out of the water, there’s nothing like a hot cup of black coffee and some surf talk about the day’s best waves.

With these kinds of emotion-packed experiences, it’s no wonder that surfing generated more than $6.24 billion in revenue in 2010 and is one of the most popular water sports in the world. It’s practiced on the coasts of six of the seven continents, by people of every race, color, and creed; it’s estimated that 23 million people surf worldwide, more than 1.7 million in the United States alone.14 Even in some of the most challenging circumstances, young men and women are taking up boards and figuring out how to catch a wave, and Farhana Huq is an advocate and champion of young female surfers worldwide. Farhana is a powerhouse: medium height, a warm smile and ready laugh, and a background in dance and martial arts—she was the first South Asian girl on the USA Karate national team. She is used to breaking barriers: her parents are successful Pakistani/Bangladeshi immigrants whose traditional cultures do not usually encourage women to participate in such sports as karate and surfing. But Farhana grew up around surfers in New Jersey, and at age twenty-six, while on a trip to Hawaii, she decided she wanted to learn to surf. “It was the hardest sport I ever tried,” she recalls, but it didn’t take long for her to become as addicted to surfing as had Van Curaza. When she wasn’t running C.E.O. Women (the nonprofit she founded to help low-income immigrant women become entrepreneurs), she started traveling to surfing spots around the world. Instead of simply looking for the next wave, however, Farhana looked around these far-off locations. “I realized that women and girls in the most unlikely places—in Bangladesh, in India and even along the war zone of the Gaza Strip, all very conservative cultures—were starting to surf and were the first to pursue an ocean-loving sport. I wondered about these trailblazers and what gave them the strength to take these risks,” she said.

When she came back home she founded Brown Girl Surf, to honor trailblazing females who are using surfing to empower other women and girls and their communities to be stoked about just being in the water. For example, Nasima Atker from Bangladesh was homeless when she started surfing. Since then she has braved the discouragement of male surfers on the water as well as her community and peers on land to train to become her country’s first female lifeguard. With Brown Girl Surf, Farhana wants to connect with and encourage women around the world to discover the sport that has given her so much. “I had a health scare a few years ago, and my first thought was, If this is serious I want to get in as much surfing as I can now in case I don’t make it,” she said. “It made me realize how much I equated surfing with living.”

Farhana is quick to point out that “surfing isn’t the solution to all one’s woes or social problems… it’s not a cure per se, but there is definitely something there… something that it gives us.” In her case, that “something” is very positive indeed.

Under the Water: Diving


From birth, man carries the weight of gravity on his shoulders. He is bolted to earth. But man has only to sink beneath the surface and he is free.

—JACQUES-YVES COUSTEAU



Jacques Cousteau’s grandson, Fabien, has been heading deep underwater since he was four years old. He’s scuba dived with humpback whales and sharks, and done free dives with sea lions. This year he plans to spend an entire month at the bottom of the ocean off the Florida Keys in the aqualab Aquarius Reef Base. But Fabien is all too aware of the dangers: his cousin Philippe Cousteau was diving with naturalist and TV star Steve Irwin when a stingray fatally stabbed Irwin in the heart, and his family has experienced countless near-miss ocean accidents through the decades.15 Nevertheless, Fabien, along with dive enthusiasts around the world, is drawn again and again to plunge beneath the surface of seas, oceans, and lakes and experience what the American painter Robert Wyland (known simply as Wyland) called “the world’s finest wilderness.”

If swimming provides a novel environment for the human body, diving is truly entering another world, one that teases yet warps our senses. Submergence puts pressures upon our cells that they were never designed to encounter. Sight and hearing function differently underwater; your movements are slowed, delayed, elongated, magnified; you are literally pushing the water out of your way with your hands, feet, and body as you glide along; colors are distorted, distance perception is uncertain, sound (what there is) travels faster and can seem to come from everywhere at the same time.16 Most of all, we move underwater in a completely unaccustomed way: we are able to hover horizontally above a fish or plant simply by using our breath and a little movement of our fins to keep us stationary. One remarkable woman in Great Britain, Sue Austin, has even turned the unique properties of underwater movement into an art project: she performs underwater ballet while diving in her wheelchair.17

As geographer Elizabeth R. Straughan points out in her study of diving, touch, and emotion,18 it is the tactile sense of being in and moving through water that provides some of the most interesting physical aspects of diving. “Divers are always touching,” she writes. “They are supported, suspended, moved and compressed by the water that encompasses them.… It is through somatic [of and relating to the body, as distinct from the mind] tensions and pressures felt within and around the body that divers experience a material and tangible connection with the water environment.”19

Psychologist David Conradson once defined stillness as “an internal state of calm in which a person becomes more aware of their immediate embodied experience of the world and less concerned with events occurring ‘out there.’”20 So it is on a dive: the surface world, with all its obligations and concerns, seems far away, even somewhat unreal. “I’m only forty feet below the everyday world, but I might as well be light years away,” one diver said. The usual noises of the outside world disappear, to be replaced by the steady sound of your own breath in the regulator, the occasional muted grunts from a fish, snapping of shrimp, or bubbles of another diver nearby.”

Yet any kind of diving carries with it risk—not just of drowning, but also of having to adjust to the (literal) pressure placed upon the body. The deeper you descend, the greater the pressure—one atmosphere’s worth for every ten meters—and the more the water compresses the gases inside your body, causing your tissues to absorb more nitrogen, which then has to dissolve out of your tissues as you ascend. Go too far down and the nitrogen enters your cardiovascular and central nervous system, making you light-headed and maybe a little dazed from “nitrogen narcosis.” Ascend too quickly and the nitrogen bubbles don’t have enough time to leave your body, causing the bends. There are also dangers linked to holding your breath underwater, having panic attacks (experienced by almost half of all divers, according to some studies),21 problems with the inner ear, and even issues with too much CO2 in the bloodstream.22 Recent studies also indicate that breath-hold—“free”—diving in extreme conditions may be a contributing factor in the formation of white-matter lesions in the brain.23

Still as with surfing, the awareness of potential danger as well as the opportunity to challenge oneself in an unfamiliar and ever-changing environment can be the very things that attract people to the sport. Divers tend to have a greater appetite for adventure, to be somewhat more aggressive, less inhibited by and prone to anxiety, and healthier.24 And it’s very likely that diving, like surfing, is a way for stimulation-craving individuals to get their emotional/dopamine “fix” and come back to the surface calmer and happier.25 Under the water, divers can push their limits; explore places that are always new, exciting, different, and slightly dangerous; and share these peak experiences with others who are just as enamored of the sport as they are. And if they can do all of this in the middle of the world’s largest, most beautiful, yet unexplored environment, so much the better.

Those surfers hoping to manage waves the size of four-story buildings and the divers hoping to snatch pearls from depths even greater are but a tiny minority of the millions who take to the sea each year. Fortunately for those not interested in risking the bends or a snapped surfboard, it’s still possible to reap the astonishing benefits of immersion. You don’t have to risk your life to improve your life—though sometimes a fish gives up its own along the way.

By the Water: Fishers


Many men go fishing all of their lives without knowing that it is not fish they are after.

—HENRY DAVID THOREAU



I’ve spent a lot of time walking coastlines, lakeshores, and riverbanks in the United States and Mexico. Everywhere I travel, I always seek out the water and spend time strolling along its edge, observing it and speaking with the people who love it. I’ve often seen fishers there—men, women, and children—poles in hand or planted in the sand or grass next to them. They’re scanning the water intently, searching for the splash or stir or wavelet that means a fish may be close to the hook. Or perhaps they’re chatting with the fisher next to them, not really paying attention to the task at hand. Maybe they’re simply looking out over the water and enjoying the beauty of the setting. Or perhaps they’ve got their eyes closed, taking a snooze in the middle of a lazy afternoon. I guess it’s not surprising that some of the earliest books on fishing, dating from the fifteenth century onward, talk as much about the personal rewards of fishing as they do about angling techniques.26

Frequently, among the heartening things I see are children with dads, moms, grandpas and grandmas sitting or standing next to them, teaching them how to fish. As a dad, one of my greatest pleasures and responsibilities is to pass along the love of all things water to my daughters. And it’s pretty clear from both anecdotal and sociological research that being introduced to fishing in childhood is a prime indicator that a person will be fishing in adulthood.27 It doesn’t matter what kind of fishing you enjoy—ice fishing, fly-fishing, deep-sea fishing—as Dan Pearce wrote in Single Dad Laughing, “Fishing is much less about the fishing, and much more about the time alone with your kid, away from the hustle and bustle of the everyday.”

Because fishing is so popular,28 there have been several studies in both the United States and Australia investigating the motivations of anglers. Turns out that Thoreau got it right: catching a fish was way down the list of reasons for going fishing. In Queensland and the Great Barrier Reef region of Australia, for example, fishers mentioned the desire for rest and relaxation, to get away from everyday life, and to be outdoors, in a natural environment, as the most important factors of a satisfying fishing trip.29 In Minnesota, a quality environment and a sense of freedom were keys to a great fishing experience, not what ended up on the hook.30 Of course, some of the people I’ve passed on my walks wanted (or needed) to catch their dinner. But I imagine that even for them, the chance to do so next to water, in nature, and to focus simply on one thing and one thing only, gave them a different kind of nourishment.

Think about what’s required to fish. Not the physical equipment—that can be as basic as a pole, string, a hook, and some bait—but the physical and mental wherewithal needed: focus and clear thinking. A steady hand and the ability to handle emotions like elation, disappointment, and boredom. Patience—boy, do you need patience—yet also the ability to respond at a moment’s notice to a tug on the line when a fish snags the bait. And, as in scuba diving, you also need the ability to slow down and appreciate the beauty of the watery setting in which you find yourself. If you do, then you can experience some of the health benefits reported in an Australian study that showed the process of preparing for and then going to fish (preferably with other fishers) can quiet the mind, improve cardiovascular health by reducing stress, and create a general sense of well-being.31

Not surprisingly, fishing of all sorts is used quite successfully as recreational therapy. For example, the casting motions used in fly-fishing are ideally suited to help women recovering from breast cancer surgery to rebuild, strengthen, and increase flexibility of arm and chest muscles, since lymph nodes, muscle lining, and even small chest muscles are often removed in the procedure. Recreational fishing’s pace and calm means it can be enjoyed by numerous people with physical and mental disabilities, as well as those suffering from traumas like PTSD or traumatic brain injury (TBI). One program, called Fishing 4 Therapy, in Sydney, Australia, gives individuals with cerebral palsy, Down syndrome, visual impairment, brain injury, hyperactivity, or motor skills difficulties, and their families, the opportunity to enjoy an afternoon’s fishing trip. Sure, it takes some adaptation of equipment and a little patience, but for many of the program’s clients, fishing is one of the few ways for them to get outside and to participate in recreational sport. The barriers to entry are lower and the basic skills are rather simple. For some clients, “just the act of holding a fishing rod and attempting to turn the reel handle can be a major therapy accomplishment,” according to the authors of a 2011 Australian report on the benefits of fishing. “Specific benefits include: a positive impact on mental health; perceived well-being; prevention of chronic disease; and reductions in health care burden.”32 Being outside, in motion, with those we love, engaged in a new activity while floating on or standing by water sounds idyllic no matter where or who you are.

Ultimately, fishing is a water sport that can be enjoyed by anyone who is old enough, or not too old, to hold a pole. “It is a very democratic kind of activity,” pop-culture pundit Faith Salie wrote. “You don’t need to be tall or strong or agile. You just need to be patient, or drunk… on the beauty of nature. It’s kind of a metaphor for a good life. Try your best, hope for the best, have days when you catch something and days when you don’t, but always, always be thankful for the sound of the water and the sun in the sky and the chance to cast another reel.”33

On the Water: Boaters, Paddleboarders, Kayakers, and Canoers


Believe me, my young friend, there is nothing—absolutely nothing—half so much worth doing as simply messing about in boats.

—KENNETH GRAHAME, THE WIND IN THE WILLOWS



According to the Outdoor Industry Association, 1.24 million people tried stand-up paddleboarding last year, up 18 percent from 2010. Sales of stand-up paddleboards doubled between 2010 and 2011. While stand-up paddleboards have led to a fitness craze only in the past decade, in truth they’re the most ancient and basic form of boat. Our distant ancestors probably used boats that were not much more sophisticated to journey from island to island in Southeast Asia and then on to Australia more than 50,000 years ago.34 Of course, nowadays most boating—from self-propelled personal watercraft such as paddleboards, rowboats, rafts, kayaks, and canoes, to wind-powered sailboats of every size, to engine-powered jet skis, motorboats, and yachts that require multiperson crews—is less about transportation and more about enjoying the water. If you talk to recreational boaters about why they chose their particular sport, you hear some of the same reasons that fishers and surfers offer: it’s the chance to be on the water in a very intimate way. Those who use self-propelled vessels also extol the health benefits, the cardiovascular exercise, the upper-body workouts of paddling for hours, the decidedly meditative state that arises with the rhythmic strokes of paddle dipping into water. But motorized or not, a boat offers a chance to get away from it all, to immerse yourself in the sights and sounds and the feel of whatever body of water you’re on, to enjoy the fresh air.

With larger sailboats and other vessels that require more than one person, you hear about teamwork, trust, and shared adventure. Research shows that the combination of gaining self-confidence while working in a team is valuable for troubled youth. Today programs around the world use boats and sailing as rehabilitative therapy for those with physical disabilities (including paralysis, blindness, deafness, and amputation); developmental disabilities like ADHD, autism, and Down syndrome; those with traumatic brain injury (TBI) and other injuries; as well as people who have experienced emotional trauma. In Newport, Rhode Island, and Nantucket, Massachusetts, Sail to Prevail has a fleet of specially adapted sailboats, ranging from twenty to sixty-six feet, in which more than fifteen hundred people with disabilities learn the basics of sailing. Vessels include Easterner, a one-of-a-kind sixty-six-foot handicapped-accessible America’s Cup racing boat. Sail to Prevail reports significant improvements for its clients: 91 percent have more confidence, 90 percent feel they increased their teamwork skills, and an incredible 99 percent say they have a more positive outlook on life. No doubt the super-neurohormone oxytocin is at play during these novel, enjoyable, yet mildly stressful experiences, fine-tuning the brain’s social instincts, priming participants to crave social contact, enhancing empathy, and increasing willingness to be helpful and supportive. Of course, there are many other ways to develop teamwork, but the water factor adds remarkable potency to the effort. So too does a quality you hear mentioned most often from boaters of all kinds when they describe their reason for taking to the water: freedom. In a boat, you feel as if you are “the master of your fate, captain of your soul,” to paraphrase William Ernest Henley. For children who through no fault of their own are forced to live a difficult life, constricted by circumstance, freedom is a profoundly uplifting liberation.

Just like marathon open-water swimmers and big-wave surfers, there are those who choose to take that sense of freedom and independence to the extreme—by rowing or sailing solo across the oceans and sometimes around the world. There are two premier circumnavigation races for sailing yachts: the Velux 5 Oceans race (sailed in stages) held every four years, and the Vendée Globe, sailed nonstop around the world. These races put incredible strains on the men and women who sail; the nonstop stress of storms, high seas, difficult conditions, food and sleep snatched whenever possible (and never enough of either). And above all, the isolation—anywhere from 78 to 1,152 days spent at sea, alone. Extended isolation is both psychologically and emotionally taxing, even destructive, producing hallucinations, depression, anxiety, impaired thinking, rage, and despair. In a 2012 experiment, the brains of rats isolated for eight weeks had a reduced ability to produce myelin in the area responsible for complex emotional and cognitive behavior.35 (Myelin coats and insulates axons in the nervous system.) A 1968 solo nonstop circumnavigation race had nine competitors, only one of whom finished the race. Of the remainder, five dropped out after just two months at sea, one killed himself after he returned home, another was believed to have committed suicide before he landed (he had spent most of the contest holed up by the coast of Brazil rather than racing, and was terrified his deception would be found out), and the final competitor abandoned the race and turned up several months later in Tahiti.36 But despite all the dangers and obstacles, something draws these men and women to boats and the sea: “… sailing is a dance, and your partner is the sea,” writes Michael Morpurgo, author of Alone on a Wide Wide Sea. “And with the sea you never take liberties. You ask her, you don’t tell her. You have to remember always that she’s the leader, not you. You and your boat are dancing to her tune.”37

That music is sweet in its melody. And for every sailor destroyed by extreme conditions, there are hundreds of millions who discover that the ocean not only resuscitates but also enhances.

Working the Water: Professional Watermen and -women


There comes a time in a man’s life when he hears the call of the sea. If the man has a brain in his head, he will hang up the phone immediately.

—DAVE BARRY



It takes a special kind of person to make a living from being on the water—maybe just a little bit crazy, or a little bit obsessed, or a lot in love with the big blue. I’ve certainly seen all three among the professional watermen and -women I’ve hung around with over the years. I’m not talking here about those fortunate few who have turned their love into a professional sports career (rare indeed) or become a teacher, coach, or supplier of equipment for water sports. Nor am I talking about my fellow scientists who study plants, animals, weather, psychology, physiology, oceanography, and a wide range of other-ologies related to water. And I’m leaving out those who sell or prepare seafood or aquatic plants for humans to eat. The ones I mean are the sailors who steer barges through canals and rivers, or who work the huge ships that constantly cross the lakes and oceans of the world. I’m also talking about the commercial fishers (including those who trawl for or trap shrimp, mussels, clams, and crabs) who go out on boats rather than run fish farms to feed their families by feeding us. These men (and a few women) have chosen careers that take them far away from homes and families, sometimes for weeks and months at a time, in difficult conditions that put them in danger of injury or death. (While maritime disasters are relatively rare and in decline, each year approximately one hundred commercial ships sink. And commercial fishing still ranks as the most dangerous profession in the world.)38

You see many of the same stressors that solo sailors face in the lives of those who make their living from water. They are subject to all the vicissitudes of weather, wind, and wave. Boats are designed to stay upright, sure—but the amount of energy produced by some waves is sometimes more than even the biggest ships can handle. Water also transfers energy more than land or air, so the swells of the sea combined with gusts of wind make any storm very, very serious. It also gets cold on the water, and the dampness of spray makes you feel colder still. The combination of chill, wet, waves, corrosion, and the kind of heavy equipment common on ships and fishing boats is incredibly dangerous. (Jeff Denholm, a “Surf Ambassador” for the clothing company Patagonia, lost most of his right arm on a fishing boat in Alaska—the boat lurched, and his arm was sucked into an exposed driveshaft. It took twelve hours to get him to the nearest medical center.) Plus, as any sailor or fisher will tell you, on most voyages sleep is in short supply and bone-wearying fatigue is all too common. Because many of a ship’s critical jobs (for example, navigation and engineering) must be manned 24/7, most large ships divide the day into watches of anywhere from three to five hours, and sailors will stand at least two watches every day, usually in the pattern of three hours on, nine off, or four hours on, eight off, and so on. This means that most mariners get to sleep less than five hours at a time, and they may have to stand watch in the middle of the night one day and in the middle of the afternoon the next. Chronic lack of sleep adversely affects the brain and cognitive function. Researchers at the Stanford Center for Sleep Sciences and Medicine advise that the average amount of sleep needed to avoid the adverse effects of sleep deprivation is about eight hours. Of course, being a fisher can be even worse. Many fishing boats stay out until they have gotten their catch, whether that takes a few hours or much, much longer. Then they turn around and go out again. As one fisherman remarked, “You goes three to four o’clock in the morning, and you don’t be in till one or two in the day. When you gets in then you gets rid of your fish… you’re baiting up till seven in the evening.”39

So what makes sailors and fishers stay on the water? Like many tradition-based professions, jobs are often passed down from generation to generation. In a 2000 study of fishers in British Columbia, eleven out of twelve had close relatives who were fishers. In some places—the small coastal villages in Baja California, Mexico, where I studied sea turtles, for example—fishing or maritime jobs are the main sources of income and, often, food. In many poorer countries, a job on a ship is seen as an opportunity to earn more money than could ever be possible at home. But ultimately, when you sit with fishers and sailors and talk to them about their lives on the water, after the tall tales and the grousing about shrinking fish supplies or stingy owners and corrupt middlemen, or bad food or little sleep, you hear something else: a pride in their work, an enjoyment of the adventure of entering a challenging environment every day, and a pleasure in the sense of freedom and occasional awe that being on the water gives them. Many of them, frankly, can’t imagine doing anything else. Even many fishers in Japan, whose homes and boats were destroyed in the 2011 tsunami, returned to the water because, as one named Koichi Nagasako said, “I love being on the boat. I love the sea and I love fishing.”

But there’s a problem. Overfishing and inefficient fishing in many rivers, lakes, and seas have decimated stocks and forced many governments to put restrictions on catches—or to ban fishing altogether in some locations. As a result, the number of maritime jobs available is steadily decreasing. In 2013 the New England Fishery Management Council, which oversees fishing in an area once famous for the abundance of its cod, had to cut back catch quotas by 61 to 80 percent in an effort to restore decimated cod stocks. In many locations, fishing boats that could make a good living now struggle to catch enough to keep themselves in business. Luckily, fishers are coming together to save their jobs by changing their ways. Some have shifted from trawling (which produces a lot of collateral by-catch, as they call species of fish and other creatures that are not their targets) to using hook and line or traps, which net a smaller number of fish but usually more commercial varieties. Globally, in places like Mexico, India, and China, by-catch remains an enormous problem with known but politically untenable solutions. But in Morro Bay, California, a group of individual fishing boat owners have joined with government agencies and the Nature Conservancy in “a collaborative model for sustainable fishing.” Boats are given quotas of how much of different fish stocks they are allowed to catch. If they catch too much, they report where the catch occurred so that other boats will know to stay away from that area. The partnership helps to protect overfished species, gives fishers known targets of what they can catch, and helps to keep by-catch to a minimum.40 Fishers are saving their livelihoods while protecting fish stocks for the future.

Years ago, I saw a version of this same process along the bays and beaches of Baja California Sur. I was a graduate student who’d been told by his advisors not to bother trying to study sea turtles in Mexico because their numbers had already been decimated by years of poaching, pollution, overfishing, and habitat destruction. Most experts considered it too late to save the black sea turtles of Pacific Mexico. But I was young and idealistic, so my friend Jeff Seminoff (now leader of the Marine Turtle Ecology and Assessment Program at the National Oceanic and Atmospheric Administration, the federal agency focused on—surprise—the oceans and atmosphere) and I hopped into my sun-faded 1972 International Harvester Travelall and hit the road. We drove from Tucson down the long spine of the Baja California peninsula and the Pacific coast of mainland Mexico to visit the waters where turtles lived and grew, and the beaches where sea turtles had come to lay their eggs for millennia.

This was not the tourist part of Mexico’s Pacific coast. Bahia de los Angeles, Punta Abreojos, Santa Rosalita, and Bahia Magdalena are areas occupied by small fishing communities inhabited and connected by people whose fathers, grandfathers, and great-grandfathers made their livings from the sea. Over the course of two decades we talked with the local fishermen, made friends of them, hired them to teach and ferry us—and later our students—out into the ocean in their pangas (twenty-two-foot fishing boats with little outboard motors) to find the turtles as they basked on the surface or foraged in the sea-grass beds and tag them so we could track their movements. We explained that we were not with the government, not there to catch turtle poachers or to make trouble for anyone. We simply wanted to measure and track the turtles and learn more about them.

But in truth, I also had another motive: I wanted to change the way people thought about turtles as part of an effort to ensure their continued existence (both turtles and fishers). It seemed like a long shot, and all of the turtle experts I consulted in the States and Mexico considered it a lost cause. In these small coastal communities, sea turtles were considered an important food source and part of the traditional local diet. The fishermen who didn’t eat the turtles they caught could make a tidy profit selling turtle meat illegally to consumers and restaurants in other parts of Mexico. Anyone who might even mention the idea of protecting turtles instead of eating them faced accusations of eliminating a mainstay of the local way of life. And as is the case for many fishermen around the world, the idea of abandoning the only way they knew how to make a living—as well as a profession they loved—was not an attractive, or even a feasible, option. Early on I realized that if I’d been born in their town, I’d be doing the work they did, and if they’d been born where I was, some would likely have become marine biologists. (We certainly overlapped in our devotion to watching Animal Planet on TV.)

We started small and slowly, because we knew we needed to understand the fishers’ world and its practical constraints. These men were not our opponents, nor were they malicious; they were people just like us, and we all needed to be able to look into each other’s eyes and see our common humanity. Juan de la Cruz Villalejos, Julio Solis, Rodrigo Rangel, Francisco Mayoral, Isidro Arce, Javier Villavicencio, and Jesus Lucero—we fished with them and stayed in their homes. We had long conversations, asking them about their lives and occupations. We learned about the challenges of supporting families on what these men could catch, and yet we also discovered their enormous love of the sea and pride in their profession. (At one point I even ate turtle and attended a traditional turtle slaughter with them—pretty tough for a turtle biologist.) We agreed about the beauty of this part of Mexico, with its beaches and abundance of wildlife.

As we worked with them, talked with them, lived with them, we developed a sense of mutual respect and trust with their community. With that trust, it was possible to start asking the question “How can we work together to protect the turtles so they will be there for your sons and daughters, and their sons and daughters?” After several years of steady collaboration, we asked dozens of the fishers from the villages around the region to come together and share their extensive knowledge of turtles and their habitats. We talked about the reality of a dwindling number of turtles and the fact that if something wasn’t done, there would be no more turtles to catch. With the backdrop of an unreliable, corrupt government and severely limited funds for environmental enforcement, a creative and participatory approach was the only solution. What if they agreed not to stop eating turtles, but to cut back on the number they caught each year? Could they help us protect the turtle population and habitat? Maybe there were other ways to earn a living from the sea that didn’t require fishing many species to extinction or causing enormous yet unintentional harm by using nets that catch many nontarget animals.

It has taken more than twenty years, but those simple questions and, more important, the relationships built with Mexican fishermen and costeños (people of the coast) have resulted in the protection of tens of thousands of adult sea turtles in the ocean, restoration of miles of turtle-nesting beaches, an enormous reduction in sea turtle deaths, and strong signs of a revival of the numbers of sea turtles, from the sea-grass beds of Baja to the nesting beaches of Michoacán. Many of the fishermen have become dedicated conservationists and are helping preserve the natural wonders and traditions of their communities. (One of them, Julio Solis, is executive director of a local chapter of Waterkeepers that is fighting unsustainable development projects in Baja California while championing the causes of clean water and restoring sea turtles.) Others are participating in a thriving ecotourism industry, leading trips that allow people from around the world to get “up close and personal” with turtles and other marine wildlife. Still others, such as Grupo Tortuguero and the indigenous Nahuat community of Colola, Michoacán, are inspiring the next generation in their villages by speaking in schools, holding sea turtle festivals, and taking children on overnight turtle monitoring expeditions. I am grateful that they can link their new professions with the love of water they’ve had all along—the love that’s shared by those who enjoy water sports (and water jobs) of all kinds.

Water sports and water careers build better brain chemistry and confer therapeutic benefits on both well-bodied and disabled (emotionally, genetically, experientially, and environmentally) alike. For those of us fortunate to live, recreate, or make our living on or near water, this wellspring of health, well-being, and therapeutic utility may be obvious, mildly apparent, or waiting to be illuminated. What is clear is that the more we recognize and appreciate what we have, the more we can multiply the benefits we can derive. This is a new kind of water cycle, one that tracks water’s cognitive and emotional services, generates new conversations, businesses, and policies, and, together, an even greater affinity for the water. For my colleagues in Baja, the virtuous circle is playing out in practical terms. A shared love of the ocean built a successful and diverse conservation team. The survival of many more sea turtles enhanced a sense of pride and teamwork. The return of the animals promoted ecotourism and jobs. Young Mexican biologists and guides helped to grow the ranks of the pro–sea turtle movement even further. As my dear friend Chuy Lucero, a fisherman turned leading turtle-saver, is fond of saying, “En el mar la vida es más sabrosa”—life by the sea is sweeter. We have pledged to each other that one day when we are both great-grandfathers, we’ll gather our clans on that shore and raise a toast to the sea turtles.

Adrift

Today, when we talk of conservation, the assumption is that we’re talking about trying to save sea turtles, old buildings, endangered ecosystems, electricity, and so on. But we don’t think enough about a more internal conservation, conserving our attention for what matters, conserving our engagement for what’s important, conserving our acuity for decisions that make a positive difference. If you don’t know what you want to save, you can’t know how to save it. In the next section of this book we’re going to look at what we’re losing, and how to bring it back—and not surprisingly, that restoration is all about getting your Blue Mind on.
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Red Mind, Gray Mind, Blue Mind: The Health Benefits of Water


Water symbolizes many things connected with healing. Pouring forth from within the depths of the earth, it represents life and regeneration.

—WILBERT M. GESLER, HEALING PLACES



One of the most famous first lines of an American novel consists of three simple words: “Call me Ishmael.” But in the rest of the first paragraph of Moby-Dick, Herman Melville’s protagonist describes the power of water to heal his mental state:


Some years ago—never mind how long precisely—having little or no money in my purse, and nothing particular to interest me on shore, I thought I would sail about a little and see the watery part of the world. It is a way I have of driving off the spleen and regulating the circulation. Whenever I find myself growing grim about the mouth; whenever it is a damp, drizzly November in my soul; whenever I find myself involuntarily pausing before coffin warehouses, and bringing up the rear of every funeral I meet; and especially whenever my hypos get such an upper hand of me, that it requires a strong moral principle to prevent me from deliberately stepping into the street, and methodically knocking people’s hats off—then, I account it high time to get to sea as soon as I can. This is my substitute for pistol and ball.



Ishmael seeks the solace of water to bring him out of the “November” of his soul. Melville’s sailor is a fictional character, but what he was onto is very real, indeed.

Yet instead of going to sea to manage our stress, like Ishmael, today we turn to the easier (but less effective) path: pharmaceuticals. As of 2013, according to the Mayo Clinic, antidepressants were the second most commonly prescribed class of drug in America, and opioid painkillers (which can be exceedingly addictive) were third.1

Making things even worse, analysis of FDA clinical trials show that at least four of the main selective SSRI—serotonin reuptake inhibitor antidepressants—don’t perform significantly better than placebos in treating mild or moderate depression.2 We’re taking (and paying for) millions and millions of drugs, both prescribed and self-administered, that do little more than offer the promise of addiction—one more thing to be majorly stressed about.

Monkey mind. Toxic stress. Chronic stress. Stress overload. Directed attention fatigue. Mental fatigue. When sustained over long periods of time the “always on” lifestyle can (and will) eventually result in memory problems, poor judgment, anxiety attacks, nervous habits, depression, loss of sex drive, autoimmune diseases, and overreliance on alcohol and drugs for relaxation in all but the most genetically gifted among us. Chronic stress damages the cardiovascular, immune, digestive, nervous, and musculoskeletal systems. It lowers levels of dopamine and serotonin, causing us to feel exhausted and depressed. Studies have shown that stress that lasts longer than twenty-one days can impair the function of the medial prefrontal cortex3 (which affects higher-level thinking), while it makes the amygdala (the fear and aggression center of the brain) hyperactive.4 Prolonged exposure to gluocorticoids, a type of steroid secreted by the adrenal glands during stress, can cause the cells in the hippocampus to atrophy—the same damage seen in people with post-traumatic stress.5 A 2012 report concludes bluntly that consequences of prolonged stress include an increased risk of premature mortality.6 Stress really does kill. And yet, off we go again—our knowledge that what we’re doing is unhealthy is yet another stressor.

We need some different strategies to deal with the stresses of modern life. So—what if Ishmael was right, and Blue Mind is a better cure for what ails us? What if time spent in or around water was as effective as (and more immediate than) an antidepressant? What if we could treat stress, addiction, autism, PTSD, and other ills with surfing or fishing? What if your doctor handed you a prescription for stress or ill health that read, “Take two waves, a beach walk, and some flowing river, and call me in the morning”?7

Red Mind

In 2011, prior to the Blue Mind 2 conference, Sands Research conducted a study to examine the responses of a focus group of forty-five women who were viewing videos that included commercials, Saturday Night Live skits, and three clips of ocean environments: a turtle swimming, an undersea kelp forest, and a shot taken over the shoulder of a diver. They measured brain response via EEG and by monitoring eye movements to assess what Steve Sands calls emotional valence: the positive/negative, approach/withdrawal reaction to each video. By tracking the electrical activity in both hemispheres of the inferior frontal gyrus of the brain, reported Sands Research VP Brett Fitzgerald, “We can see the level of emotion people are experiencing moment to moment when they are watching a particular image.”

The Sands EEG readings indicated that water images in the study evoked both positive emotions and sustained attention in the minds of the focus group. Interestingly, cognitive engagement was significantly lower when people were viewing the water videos. In fact, this indicated that the ocean images were a kind of “mental rest period” for the focus group—similar to the ways that many people experience a greater sense of rest and renewal when they are near water.8

Neuroscientist Catherine Franssen teamed up with World Surfing Reserves ambassador João De Macedo to further describe the differences between the two states I like to call Blue Mind and Red Mind, particularly how these two mental “maps” show up on or around water. Franssen, an expert on the biology of physical and mental stress, started off by further defining Red Mind as an “edgy high, characterized by stress, anxiety, fear, and maybe even a little bit of anger and despair.” This state is a result of the physiological stress response that evolved to help us survive. “Your neuroendocrine system has been built and evolved for a reason,” Franssen comments. “These ‘Red Mind’ hormones are essential for escaping predators, and finding and fighting for food and mates.”

That cocktail of norepinephrine, dopamine, and cortisol that flooded Jamal Yogis’s system when he thought he saw a shark is exactly what occurs in a Red Mind state. It allowed him to escape a perceived predator by heightening his senses and giving him access to a burst of physical power he didn’t have a moment earlier. Those Red Mind neurochemicals also can produce feelings of exhilaration and a hyperactive awareness that can be extremely useful in a range of extreme sports like skydiving, BASE jumping, rock climbing—and big-wave surfing. As João says, “We’re not doing lotus poses in the impact zone. It’s an extremely complicated area, with a lot of turbulence, and our wits need to be extremely sharp.”9

“We need to have the stress response; it’s important,” Franssen adds. “But today, non-life-threatening stressors activate the same biological systems, meaning the same physiological stress response that we use to run away from a lion on the Serengeti is activated when the mortgage bill shows up in the mail. As we encounter little stressors throughout the day, our stress hormones remain high and keep us in an agitated place. Thus, our Red Mind stress response is turned on all the time, repeatedly, every day. Unfortunately, some of those stress-related neurochemicals, such as cortisol, can damage our bodies for up to two hours after even the smallest single stress.” Repeated and sustained stress can wreak havoc from head to toe. In fact, the top ten causes of death around the world can either be caused or exacerbated by stress.10 By sensitizing the amygdala through constant, inappropriate arousal, and weakening the hippocampus and preventing it from growing new neurons, increased stress can affect our ability to learn, retain information, or create new memories. Increased cortisol and glucocorticoid deplete the norepinephrine that helps you feel alert. Yet they also lower the production of dopamine and reduce serotonin levels, ultimately leaving you feeling flat, exhausted, and depressed.11 Studies also have shown that the neural circuits responsible for conscious self-control are highly vulnerable to even mild stress.12 “Repeatedly activating the stress response system is killing us,” says Franssen.

So why are we not changing our ways?

Much Ado about Nothing

In the second decade of the twenty-first century it’s almost impossible to conceive of a life without any digital component. When I’m not on the water or too isolated to get a signal, I will check my e-mail at least once a day—if not hourly. I don’t have the fanciest phone (my kids remind me that I’m overdue for an upgrade and my screen is cracked), but what I’ve got can certainly do a lot more than just make calls. As you can see in the notes section for this book, my research has been made much easier by scientific journals and researchers posting their work online (often in open-access journals), so other scientists can have easy and immediate access to it. I’ve got a Twitter feed (though I can’t claim my dispatches match the frequency and reach of the most tech-savvy scientists) and my own websites have proven incredibly useful for spreading the Blue Mind word. The challenge is figuring out how to balance, or at least harness, direct, and control the wave of technology at our fingers, because with supervision comes focus, occasional creativity, and a healthy compartmentalizing of our Red Mind energies.

According to former Microsoft Research Fellow Alex Soojung-Kim Pang, over the course of a typical day you will send and receive more than one hundred e-mail messages. That’s an average of course, one that might be well below your daily total. But that’s just the beginning: on that same day you’ll “check your phone thirty-four times, visit Facebook five times, spend at least half an hour liking things and messaging friends… for every hour you spend talking to someone [on the phone], you spend five hours surfing the Web, checking email, texting, tweeting, and social networking.” All of this adds up to an incredible 90 eight-hour days per year.13 Pang also points out that recent studies have calculated that “a majority of workers have only three to fifteen minutes of uninterrupted working time a day, and they spend at least an hour a day—five full weeks a year—dealing with distractions and then getting back on task.”14

Stop for a second and think about that: over the past year you spent more than one month dealing with distractions. Author Daniel Goleman has pointed out that “routine disruptions from a given focus at work can mean minutes lost to the original task. It can take ten or fifteen minutes to regain full focus.”15 That means it takes many more hours just to get the stuff done than if you could have stayed on track.

But it isn’t just a question of adding hours to the day, as much as we try to do that in the hope of catching up. All-nighters, extra cups of coffee, weekends at the office—such measures can buy us minutes, but at a huge cost both to our physical well-being and our professional success. To see why, we need to look a bit more closely at what we call multitasking, which is really nothing of the sort.

Multitaskers Anonymous

Human beings have always been multitaskers. We can talk while we walk, we can sing in the shower, we can look toward the goal and shoot the puck, we can read out loud—and on and on and on. UCLA anthropologist Monica Smith believes that the development of such multitasking ability has been a crucial component of human evolution. “Multitasking in the modern era is at a whole new level of complexity, but it’s really built on the basic skill sets that people already had,” she says. That doesn’t mean she thinks all is well, however. “The negative aspects of multitasking are much worse nowadays than they were in the past.”16 So what’s changed to make everything worse? Let’s think about what “multitasking” means today.

When was the last time you were driving around and saw someone in another car talking on their cell phone or texting, multitasking as they rolled along? Actually, says Paul Atchley, a cognitive psychologist at the University of Kansas in Lawrence, having a conversation with someone on the phone (or texting) while driving a car means performing two tasks at once, not one “multitask.” Indeed, says Atchley, most people don’t really multitask, they toggle back and forth between separate tasks.17 In so doing, something has to give. When a conversation becomes more dense and complicated, cognitive demand devoted to it increases, and that means less brainpower is available for driving. As Pang explains: “Multitasking describes two different kinds of activities. Some are productive, intellectually engaging, and make us feel good. Others are unproductive, distractive, and make us feel stretched thin.”18 Wonder which type texting while driving is? A study done by the Virginia Tech Transportation Institute found that in 80 percent of car wrecks, the driver was distracted during the three seconds before the collision. As Peter Bregman, a columnist for the Harvard Business Review, puts it, “In other words, they lost focus—made a call, changed the station on the radio, took a bite of sandwich, checked a text—and didn’t notice something changed in the world around them. Then they crashed.”19

Remember a few chapters ago when we discussed how the brain has to filter out a great deal of incoming input in order to function? Even with all of our neurons, we can’t deal with everything—our cognitive capacity simply isn’t that great, as amazing as it is. Explains Atchley, when a conversation becomes more dense and complicated, cognitive demand devoted to it increases, and that means less brainpower for everything else.20 You don’t end up being able to handle multiple things at once, so you distribute your attention. Former Apple and Microsoft executive Linda Stone sums up the situation this way: “Today, we know that the brain processes serially—so quickly, that it may feel like we are doing two things at once, but we are actually just shifting very quickly.… Continuous partial attention is an always-on, anywhere, anytime, anyplace behavior that involves an artificial sense of constant crisis. We are always in high alert when we pay continuous partial attention. This artificial sense of constant crisis is more typical of continuous partial attention than it is of simple multi-tasking.”21 Or as Pang explains, “During switch-tasking, your brain spends so much energy doing basic management that you have little bandwidth left for seeing previously invisible connections or making new associations.”22

Superficially, this seems almost ridiculous. Isn’t this the age of connection and association? Given how important some issues can be, isn’t it a good thing that we have twenty-four-hour-a-day access to certain people and information? Unfortunately, we’ve cloud-seeded a deluge that threatens to wash us away. The Carnegie Mellon University sociologist, psychologist, political scientist, and economist Herbert Simon once said, “A wealth of information creates a poverty of attention.”

The concept “the more we have to take in, the less we can handle” is supported by studies of the brain and our biochemistry. However, the harder our brain tries, the less information is actually absorbed. (If you’ve ever tried to cram for a test at the last minute, this reaction will be very familiar.) Among the scientists whose research has buttressed this conclusion is Michael Merzenich. When monkeys in his experiments performed mindlessly repetitive tasks, there was no lasting change in their brains. It was only when the monkeys paid close attention to the task at hand that strong new brain maps were established.23 Our glucose-hungry brains, ever masters of efficiency, want to relegate as much as possible to autopilot to save energy, so that energy can be used on making maps of the new stuff. Trying to process multiple streams of information at the same time is no better for the brain. A 2009 study conducted at Stanford’s Communication Between Humans and Interactive Media Lab showed that people considered high multitaskers (who regularly used a lot of media at one time) had more trouble paying attention, poorer memory control, and less ability to switch efficiently between tasks than the low multitaskers.24 Overwhelmed, the high multitaskers failed to develop neural networks; their brains were like the flailing man at the bottom of a deep sandpit, scooping furiously only to find each portion of sand heaved upward was replaced by a comparable amount sliding back down, exhausted with not much to show for the effort. Peter Bregman acutely pointed out just how damaging such multitasking can be: “A study showed that people distracted by incoming email and phone calls saw a ten-point reduction in their IQ. What’s the impact of a ten-point drop? The same as losing a night of sleep. More than twice the effect of smoking marijuana.”25

We’re getting the worst of all worlds: constant stress that taxes our bodies to the point of needing medical attention, and cognitive overwhelming that results in bad decisions. We lose focus, don’t notice something changed in the world around us, then we crash.

Attention, Distraction, and How Water Can Reshape the Brain


.… neuroplasticity is activated by attention itself, not only by sensory input. Emotional arousal may also be a factor… the same factor may be involved in activating neuroplasticity when we participate in an activity that is important or meaningful to us.

—BARBARA BRADLEY HAGERTY, FINGERPRINTS OF GOD



The fact that most of the world now lives in urban settings makes the demands on our attention even worse. “When you walk down the street there are thousands of stimuli to stimulate your already overtaxed brain—hundreds of different people of different ages with different accents, different hair colors, different clothes, different ways of walking and gesturing, not to mention all the flashing advertisements, curbs to avoid tripping over, and automobiles running yellow lights as you try to cross at the intersection,” writes Arizona State University professor of psychology Douglas T. Kenrick. “Research shows that in the absence of natural restoration, the human brain copes with this clutter by going into overdrive…”26 And unfortunately, that mental overdrive creates the chronic stress that Catherine Franssen described earlier. Modern-day humans are drowning in a sea of overstimulation that exhausts us physically, mentally, and emotionally. To this scenario we often add coffee and sugar, powerfully caffeinated energy drinks, ever-brighter lights and screens, and even fast-paced music, creating an exhaustion factory—a downward Red Mind spiral.

Accessed in the proper way, Red Mind can actually help us learn to evaluate and reduce stressors in our lives more appropriately. An avid skydiver in earlier years, Franssen had noticed that jumping out of planes during the weekend helped her feel more peaceful, smooth, and calm during the week.27 “I learned what was important and not to sweat the small stuff, whether it was a test or a paper or competition between my colleagues,” she said. She theorized that exposure to the heightened hormonal tempest of Red Mind in extreme sports can actually help their participants recalibrate their stress response to daily life. So she did a study of extreme climbers, tracking their cortisol levels when they were exposed to a typical stressful situation (taking a test). As predicted, the stress levels of the climbers were lower than those of the control subjects. However, most of us aren’t quite ready to “dial down” our stress response by bungee jumping or rock climbing. Could time in nature be an easier solution? Laura Parker Roerden, executive director of the Ocean Matters nonprofit, which immerses young people in the ocean through science and community service, explains, “Focused time in nature activates other parts of our brains, giving our fatigued frontal lobe [associated with executive function, cognitive control, and supervisory attention] a break. Areas of our brain associated with emotions, pleasure and empathy can now take over, providing a calming influence that is measurable in brain scans and blood tests alike.”28

In the 1980s Stephen and Rachel Kaplan, two environmental psychologists from the University of Michigan, named this exhaustion “directed-attention fatigue.” In a later paper,29 they theorized that there are two kinds of attention: directed, which requires a great deal of energy and focus; and involuntary, which requires little to no mental effort. Directed attention is what you use when you focus on a task, make a decision, interact with others, pay attention to the road when you’re driving, take a call, send a text, or choose what you want for dinner. In environments where we must use directed attention almost exclusively, our brains become fatigued, and our mental effectiveness is diminished. On the other hand, involuntary attention occurs when we’re in an environment outside our ordinary habitat, with enough familiarity that it poses no threat but enough interest to keep the brain engaged. In this kind of environment, small things randomly attract our attention, but only momentarily, and usually require little focus or response—thus giving an exhausted brain a chance to replenish itself. The Kaplans theorized that when involuntary attention is highly engaged, direct attention can rest; and they believed that a natural setting was best for helping the brain to switch from directed to involuntary attention. “Our ancestors evolved in a nature-filled environment,” stated Stephen Kaplan. “[Such places] should feel more comfortable, more relaxed, more like home.”30

Over the years, the Kaplans and other scientists and psychologists have continued to do research on the restorative effects of exposure to natural environments. One 2008 study gave participants a test designed to fatigue their directed attention, and then had them take a fifty- or fifty-five-minute walk through either the university arboretum or the city’s downtown. After the walk, participants took the same test. The scores for those who walked through the arboretum were significantly higher than for those who walked through downtown.31 In 2013, researchers in architecture, environmental psychology, health studies, and urban design collaborated with Emotiv, a neuroengineering company that has developed a lightweight, multichannel wireless EEG that resembles a headset used by gamers. The researchers outfitted study participants with these headsets and had them take twenty-five-minute walks through three different areas of Edinburgh: a shop-lined street, a path through green space, and a street in a busy commercial district. The headsets sent back continuous recordings from five channels, indicating short-term excitement, frustration, engagement, arousal, and meditation (which, in technical terms, correlates to combinations of what neurologists call alpha, beta, theta, delta, and gamma brain waves). According to the study, when participants moved into the green-space area, frustration, engagement, and arousal dropped, while contemplation increased, and when they moved out of the green space, engagement rose.32 (These results were similar to those in the Sands Research focus group study.)

What is it about the natural environment that provides such “rest” for the brain? Not long after his talk at Blue Mind 1, Michael Merzenich spoke about this from the neuroplasticity perspective.


There are two parts to the process by which we create a model of the world. First, the brain is constantly trying to record and interpret the meaning of things and events, and it’s continually changing itself as it constructs the model of the things in the world that will matter to it. But second, it’s trying to control and indeed suppress the things that don’t matter. You can think of it as normalizing the background.



In a natural environment, and in particular, when we are on or by the water, there is a high degree of statistical predictability because it is so much the same from moment to moment. The background is fairly controlled and a little dreamy—in other words, highly normalized, which allows part of the brain to relax. Against that background, the brain is continually looking for perturbation, for something that doesn’t fit, something that moves, something that wasn’t there before and that doesn’t match with my reconstructed representation of the landscape. After all, the essence of survival in a landscape is the correct interpretation of the things that don’t fit. But when the brain sees a perturbation, it creates a sense of surprise and novelty.

Such novelty is a crucial Blue Mind advantage. As John Medina describes in his book Brain Rules, the quick-and-dirty assessment done by most animal brains regarding novel stimuli is: Can I eat it? Will it eat me? Can I mate with it? Will it mate with me? Have I seen it before? Michael Merzenich explained it in a conversation—from the point of view of a primate brain—following Blue Mind 1:


Here’s how it works in terms of neuroplasticity. Studies with macaque monkeys have shown that the brain very positively changes itself to more strongly represent the perturbation against the normalized background. All of the connections that would be engaged when they represent the thing of interest are strengthened, and all of the rest is weakened. So in a sense the brain is suppressing the background while it’s heightening the perturbation in the moment. Now, natural landscapes are far less complicated than artificial human landscapes, and against a background that’s less complicated, the brain can really see the perturbations. Therefore, in this sort of natural environment, any event that occurs—a bird landing on the shore, or a fish jumping out of the water, for example—is going to immediately captivate the brain’s interest and attract its attention. In fact, the reaction to whatever it does see is heightened because the brain is able to focus more energy there. So the natural environment of being by the water is an ideal one for being engaged in a way that continually entices and intrigues the brain, and the brain responds to each perturbation with special interest and a wonderful little moment of neurological surprise.



And what, in the natural world, would be an ideal example of the ideal combination of background and perturbation? Think about it: water is changing all the time, but it’s also fundamentally familiar. It seems to entertain our brains nicely with novelty plus a soothing, regular background. Envisage yourself being by the water: the sounds, the sights, the smells, all changing moment to moment yet essentially staying the same. It’s regularity without monotony—the perfect recipe to trigger restful involuntary attention. It’s also the inverse of our current condition of monotonous suffocation.

Blue Mind… Take Me Away33

From the early Greek and Roman physicians who recognized the healing powers of nature and bathing; to stressed-out industrial workers in nineteenth-century England and the United States who were advised to “take the waters” by the seaside or at natural springs to recover; to men and women today who treat their drug and alcohol addictions or PTSD with the dopamine rush of surfing or with the endorphin serenity produced by long, calm hours with a fishing rod in their hands; to patients who stare at aquariums in dental waiting rooms and feel reduced anxiety after watching the fish; to the millions who step into a hot bath or shower at the end of a long day and emerge relaxed, refreshed, and renewed—all of these are examples of how water can help us transition from the Red Mind of stress or the Gray Mind of numbed-out depression to the healthier Blue Mind state of calm centeredness.

In examining the effects of water on the mind, there are three key questions to answer. First, how does being in or consuming water affect the brain? Second, how does being around watery environments support our mental health and well-being? And third, how do water, water sports, water views, water sounds, and so on help to heal our minds from the effects of chronic stress, PTSD, traumatic brain injury, depression, and addiction? In other words, how much truth is there in Hippocrates’s observation that “water contributes much towards health”34? Only a few steps from your bedroom is a place where you’d be perfectly suited to find out. Indeed back in 1980 Calgon described its bath products as a cure for the stresses of a hectic life: “lose yourself… lift your spirits… take me away!”

Water, Water, Outside and In


There must be quite a few things that a hot bath won’t cure, but I don’t know many of them.

—SYLVIA PLATH


There are few humans who haven’t experienced some version of their own “immersion therapy.” The hot shower that wakes you up or unknots your body at the end of a long day; the hot-and-cold-contrast baths professional athletes use to ease strained muscles; the bliss of hot-tub jets pounding legs and arms and backs; or the delight of a long soak in a footbath or tub, perhaps filled with Epsom salts or essential oils designed to relax body and mind. As far back as the ancient Egyptian, Indian, and Roman civilizations, we have therapeutically immersed ourselves in water. The ancient Greeks, who viewed many diseases as being caused by spiritual or moral pollution, incorporated cleansing with water as a key element in healing rituals, and many of their temples, such as the one in Epidaurus, were situated near mineral springs. The Romans constructed spas in places like Bath, in England, where the water flows out of natural mineral springs at a constant temperature of at least 45 degrees Celsius, hence the location’s appropriately simple name. In the Middle Ages and beyond, places such as Baden-Baden, Saint Moritz, Vichy, and Evian touted the physical and mental benefits of drinking and bathing in the local waters. Hot springs used for therapeutic bathing exist across the globe, notably in Australia, New Zealand, Russia, Canada, Brazil, Iceland, and the United States.

Spa bathing also significantly decreased levels of salivary cortisol (an indicator of stress) in college students,35 and decreased both cortisol levels and self-reported mental fatigue in men who experienced “mild-stream bathing,” where the lower half of the body is continually massaged by a stream of water.36 Back in 1984, psychologist Bruce A. Levine studied the effects of hot-tub immersion on fourteen patients diagnosed with anxiety disorders. To eliminate the placebo effect (in which people improve simply because they are told that an experiment is designed to treat their condition), patients were told that the session was designed only to measure their anxiety and they should expect no reduction in symptoms. After fifteen minutes of hydrotherapy there was a significant reduction of subjective anxiety, as well as a decrease in muscular tension as measured by electromyography (EMG) levels.37 A study at around the same time showed that anxiety levels in test subjects dropped after a five-minute hot shower.38 Several studies have shown that immersion in warm water during the early stages of labor helps lower anxiety, decrease cortisol levels, and promote relaxation in women.39 In a randomized and controlled study of the effects of hydrotherapy and three other treatments on 139 people with rheumatoid arthritis, the hydrotherapy patients not only had greater improvements in joint tenderness and in range of movement, but also exhibited improvements to their emotional and psychological states.40 And as a sign of therapeutic potency, in Japan, where bathing is a social as well as a personal ritual, several contemporary studies have shown that hot-water immersion can increase activity in the parasympathetic nervous system while decreasing it in the sympathetic nervous system (an indication of relaxation)—the extent of such immersion sometimes no more than a footbath.41

When considering the mental health benefits of water, however, it’s equally important to examine how the lack of water (or indeed, too much water) affects the workings of the brain. Remember, the human body is 60 to 78 percent water, and the brain is even more “watery” (up to 80 percent by volume). It’s no great surprise that consuming enough water is a requirement of healthy brain function. Even mild dehydration can affect the brain structures responsible for attention, psychomotor and regulatory functions, as well as thought, memory, and perception,42 and has been shown to decrease reaction times in working memory, lower alertness and concentration, and increase fatigue and anxiety in adults.43 Even scarier, there is some evidence from studies done in rats that cognitive impairment due to dehydration may not be completely reversible due to cellular-level damage.44 As we age, dehydration becomes an even greater risk, and, according to geriatric medicine specialists Margaret-Mary Wilson and John Morley, has been shown to be “a reliable predictor of increasing frailty, deteriorating mental performance, and poor quality of life.”45 In children, the effects of dehydration on cognitive function are equally serious; this is especially concerning as some studies indicate that two-thirds of children in the United States, the United Kingdom, Italy, and Israel are dehydrated when they arrive at school.46 Luckily, giving children additional water can improve performance on tasks involving visual memory, verbal recall, processing speed, and reaction times.47 (Of course, too much water—or too much water consumed too quickly—can cause problems by upsetting the electrolyte balance in the body, causing the cells of the brain and body to swell and produce headaches, confusion, drowsiness, even changes in behavior. However, for most adults “too much water” would mean drinking more than 5 liters over two hours; most adults in the U.S. consume only around 2.5 cups of water a day.48) It’s one thing to be psychologically in need of some Blue Mind, but if you’re physically parched, you can’t do much of anything at all.

How Being Around Water Improves Mental Health


… no person could be really in a state of secure and permanent health without spending at least six weeks by the sea every year. The sea air and sea bathing together were nearly infallible…

—JANE AUSTEN, SANDITON



In 1660 in England, a man known as Dr. Witte published a now obscure book titled Scarborough Spa, in which he described drinking and bathing in seawater as a “Most Sovereign remedy against Hypochondriack Melancholy and Windness.”49 In the 1700s and 1800s, Georgian and Victorian physicians prescribed visits to the seaside or spas as restorative for both physical and mental health. (It didn’t hurt that from 1789 to 1805, King George III visited the seaside town of Weymouth, ostensibly to relax and help cure his bouts of madness.)50 Today, more than three and a half centuries later, a group of psychologists, medical researchers, and physicians in the United Kingdom are studying the effects of water proximity on physical and mental health, and one of them, Professor Michael Depledge, has been at the forefront of what I call the blue health movement.

Mike Depledge combines the professional and passionate assuredness of an acknowledged world-class expert with the composure and authoritative delivery of a BBC nature documentary host. In 2009, he and physician William Bird of the Peninsula Medical School in Plymouth announced the establishment of a program called the Blue Gym.51 “Nature helps to stimulate us to be more active,” Depledge asserted in a video announcement of the program. “Coastal areas, beaches, and inland waterways appear to be particularly efficacious in this regard. Regular contact with these and other natural environments reduce health inequalities by providing three major health benefits: a reduction in stress, increased physical activity, and stronger communities.… The Blue Gym will help to connect even more people to the sea, rivers, canals, and lakes.”52

In the years since then, Depledge and other researchers at the European Centre for Environment and Human Health have been exploring the effects of blue nature on health. In 2012, along with his fellow researchers Benedict Wheeler, Mat White, and Will Stahl-Timmins, Depledge analyzed 2001 census data for England’s 48.2 million residents. They looked at how many people who lived within fifty kilometers of a coast or estuary reported having “good” (as opposed to “fairly good” or “not good”) health as opposed to those who lived farther from water. The portion of those saying their health was good was 1.13 percent higher in communities less than fifty kilometers from a coast. While this is a relatively small increase, the health benefit of living closer to a coast rose as the socioeconomic status of respondents dropped; in other words, living near water may help to ease some of the typically negative effects on health caused by lower socioeconomic status. “Controlling for both individual (e.g. employment status) and area (e.g. green space) level factors,” the research team wrote, “individuals reported significantly better general health and lower levels of mental distress when living nearer the coast.”53

Where does this greater self-reported health come from? It’s possible that the simple fact that people can walk to, or readily visit, the water makes the difference. A 2013 paper tracked the activities and attitudes about the sea of fifteen families with young children (ages eight to eleven). “Although families valued the opportunities for physical activity and active play afforded by beaches, the key health benefits emphasized were psychological, including experiencing fun, stress relief and engagement with nature,” wrote study authors Katherine Joan Ashbullby, Sabine Pahl, Paul Webley, and Mat White. “Increased social and family interaction were also highlighted as benefits.”54

Still, heightened physical activity was likely part of the equation, too. A study of Australians in New South Wales showed that those who lived in a postal code on the coast were 27 percent more likely than the rest of the population to report activity levels that were adequate for healthy adults (higher than the “sedentary” category), and 38 percent more likely to report vigorous levels of activity than inland dwellers.55 Back in England, “As over two-thirds of all coastal visits were found to be made by people who live within five miles of the coast,” Wheeler and his colleagues reported, “coastal communities may attain better physical health due to the stress-reducing value of greater leisure time spent near the sea.”56 In a review of eleven scientific studies done of physical activity outdoors and indoors, researchers found that “exercising in natural environments was associated with greater feelings of revitalization and positive engagement, decreases in tension, confusion, anger, and depression, and increased energy.”57 More important, a separate review of studies of the benefits of “green exercise” indicated that exercise in proximity to water enhanced both self-esteem and mood more than green space alone.58

Water Heals the Mind


Kayaking is my medicine.

—ED SABIR, VIETNAM VETERAN



The Heroes on the Water video starts quietly, with an image of sparkling, golden-lit water, and on it, silhouetted, someone in a kayak, fishing rod in hand. A few minor-key notes from a piano play in the background as the picture switches to another man, in shorts, shot from the waist down, standing next to a row of kayaks lined up on a riverbank. Before you register that the man has only one leg, the picture switches again, to an overhead shot of someone sitting in a bright yellow kayak, paddle in one hand… and no arm below the elbow on his other side. A voiceover says, “Life’s not over after an IED.” IEDs (improvised explosive devices) were used extensively against U.S.-led coalition forces in Iraq and Afghanistan, and were responsible for well over 60 percent of coalition deaths.

Next you see three young men in their twenties, one in a wheelchair, all missing limbs. One of them—buzz-cut hair, T-shirt, with a prosthetic left leg, black and shiny, visible below white cargo shorts—looks at the camera and continues with the kind of confidence one exudes when imagining vast possibilities ahead: “If you can fish, hell, what else can you do?”59

Since 2007 Heroes on the Water (HOW) has helped more than three thousand wounded warriors and veterans to relax, rehabilitate, and reintegrate by taking them kayak fishing. According to Jim Dolan, HOW’s founder, kayak fishing provides triple therapy: physical (because the vets are paddling and fishing), occupational (as they learn new skills and a sport they can practice for life), and mental (due to the freedom and relaxation that accompanies being on the water). “I know when I’m out there on the water all the crap in my life goes away,” Dolan says, “and so I figure it’s the same for them.”

Dr. Jordan Grafman has studied the functions of the human brain for more than thirty years. As the former chief of cognitive neuroscience at NIH’s National Institute of Neurological Disorders and Stroke, and currently as the director of brain injury research at the Rehabilitation Institute of Chicago, he is a leading expert in TBI and the effects of TBI on PTSD. Grafman’s enthusiasm for his area of expertise belies the serious nature of the injuries he helps treat, and unfortunately, over the past decade or more he’s had a lot of people to study. “In civilian populations, between three to six percent of people tend to be eligible for a diagnosis of PTSD,” he reported to attendees of the Blue Mind 3 conference. “In victims of natural disasters, like earthquakes or tsunamis, it’s between four and sixteen percent.”60 However, as many as 58 percent of people who are exposed to combat are diagnosed with PTSD. According to a 2008 RAND Corporation report, more than 620,000 men and women who served in Iraq and Afghanistan since 2003 returned with PTSD, major depression, or TBI.61

PTSD is the result of the brain’s dysfunctional response to a traumatic experience (or experiences), or the ongoing wear and tear of multiple stressful situations, or prolonged, persistent grief over the loss of friends and loved ones. “Someone is exposed to a traumatic event and responded with fear, helplessness, or horror,” Grafman says. “They lose their sense of personal safety or the feeling of being master of their environment. They may also experience shame or survivor guilt. Then they reexperience the event, either in similar situations, or in dreams or imagination, and become hyperaroused.” Every repetition of the event strengthens the connections between the event and the painful feelings, and tends to make people (often irrationally) fear that the same event will happen again in the future. Here we see another example of how the brain’s plasticity can be a curse, a neural map drawn and redrawn in Red Mind ink. “Many people with PTSD can’t sleep,” reports Bryan Flores, a member of the Monterey County Mental Health Commission who has fought his own battles with seasonal affective disorder (SAD). “Every time you close your eyes, you see that car crash or whatever caused the traumatic stress.” Good sleep is critical to good dreaming and good dreaming is fundamental to creativity, learning, and memory.62

In PTSD, as with all stress, the parts of the brain most directly affected are the amygdala, hippocampus, and medial prefrontal cortex. “The amygdala is concerned with emotions and fear, but also the relevance of what we see in the world to our personal safety,” Grafman continues. “The hippocampus is important for forming and retrieving everyday memories, which the amygdala labels with emotional content. The medial prefrontal cortex is important for storing beliefs, routine memories, and episodes we retrieve all the time. Both the amygdala and medial prefrontal cortex seem to be most important in producing PTSD.”

So how might programs like Heroes on the Water help? Speculates Grafman, “Sometimes people just want to surrender to the soothing, pulsating rhythms of waves. Being by water both relaxes and stimulates us and therefore our brains, and it leads to positive emotional changes in human behavior. I suspect that brain activity in many of the same brain regions implicated in post-traumatic stress by the direct experience of water could help to calm people and enable them to produce an adaptive response to PTSD.” He adds that “multiple studies of brain activity show that the medial prefrontal cortex is quite active during moments of insight, but just as important, it is affected by a positive mood. The more positive mood someone has, the greater insight, and the more activity in that area of the brain. Helping someone to feel more positive moods is going to support brain activity in the medial prefrontal cortex.”

John Hart, a neurologist who is the medical science director of the Center for Brain Health in Dallas, and who works with the veterans at Heroes on the Water, says something similar: “Water impacts all five senses at the same time with a very positive, powerful image and memory. The good memories from their day on the water help override the bad memories and images that haunt them, and possibly help crack the shell, letting them rejoin the world.” And water isn’t passive: in most instances (and certainly in cases involving a kayak and a fishing rod) we have to interact with it. As Grafman notes, “We’re both in awe and curious about it, and it’s a challenge to master.” It distracts us in the best sort of way, allowing us to think of little else beyond what’s in front of us.

It’s not just that fishing produces a sense of calm and the release of endorphins associated with sustained pleasure; getting out on the water or into wilderness settings can be deeply restorative in itself, according to the branch of psychology known as ecotherapy. Being in the wilderness can produce feelings of respect and wonder, a greater sense of connection with oneself and with nature, of renewal and greater self-awareness. “Wilderness therapy” has been used with psychiatric patients, emotionally disturbed children and adolescents, survivors of sexual abuse, cancer patients, addicts, and AIDS patients, as well as individuals with PTSD.63 Indeed, programs like HOW, Project Healing Waters Fly Fishing, Rivers of Recovery (fly-fishing), and Casting for Recovery (fly-fishing for women recovering from breast cancer) provide what for many is a rare chance to participate in activities in beautiful, healing, calming locations. “[These programs] let Mother Nature do what she’s done for hundreds of years, and that’s to heal,” says Butch Newell of HOW.

Rivers of Recovery (ROR) takes veterans on four-day trips to rivers in wilderness locations around the country, teaching fishing skills and relaxation techniques. In 2009 researchers from the University of Southern Maine, the University of Utah, and the Salt Lake City Veterans Administration studied sixty-seven veterans on three occasions: one month before, the last day of, and one month after an ROR trip. To assess physiological stress, the researchers measured salivary cortisol, urinary catecholamines, and salivary immunoglobulins. They also asked the veterans to self-report their mood, depression, anxiety, and perceptions of stress. There was significant improvement on every measure following the ROR trip. A month later, veterans reported that their PTSD symptoms and perceptual stress had gone down 19 percent; physical symptoms of stress decreased by 28 percent; sleep quality improved 11 percent; depression lessened 44 percent and anxiety 31 percent. Feelings of serenity increased 67 percent, assuredness by 33 percent, and positive mood went up 47 percent.64

These clinical results are borne out by anecdotal evidence. One young man, Eric, had been blown into the side of a helicopter while he was getting ready to parachute, cracking his helmet and putting a half-dollar-size hole in his head. His chute then failed to fully deploy, so he fell a thousand feet and landed on his head. He survived with injuries to both frontal lobes, no short-term memory, and panic attacks caused by severe PTSD. After Eric and his wife participated in an ROR trip, his wife reported that he hadn’t had a panic attack in almost a year. Another veteran, James, who returned to ROR as a volunteer, said that he had been able to eliminate all of his medication for depression and most of his pain medication after his time on the river. Jason, a vet who participated in HOW kayak fishing trips wrote, “I had a world convinced I was okay, but my demons won more battles than I did. I know kayak fishing saved my life.”

Other water sports also have been turned into therapy for veterans and civilians alike. Programs like Operation Surf (run by my buddy Van Curaza); the National Veterans Summer Sports Clinics, which offer sailing, surfing, and kayaking every summer; AmpSurf in Central California; and Ocean Therapy sessions offered to members of the Wounded Warrior Battalions at Camp Pendleton and 29 Palms, California, are designed to help those who have been injured in some way to overcome their challenges and heal through participation in water sports. As AmpSurf’s mission statement says:


One in five Americans struggle with a life-long disability.… Whether they are an amputee, visually impaired, suffer from PTS (Post Traumatic Stress), or have quadriplegia… whether they are a child with autism, or a young woman who has lost a limb to cancer, AmpSurf offers a unique program to bring the healing power of the ocean and adaptive surfing together for an experience that is both mentally and physically one of the best forms of rehabilitation on the planet. Our goal is simple, we want to help our disabled veterans, adults and children focus on their abilities not their disabilities.



A while ago I hit the waves with two British vets, Martin Pollock and Will Hanvey, who had come to Santa Cruz from the United Kingdom for one of Van’s Operation Surf camps (more on that session later). Martin had lost both legs and one arm in the wars in the Middle East, and Will was injured during an intense training exercise when heavy downward pressure was put on his knees, dislocating and severely injuring them and his hips. Like most camp participants, they had arrived thinking that there was no way they would ever be able to surf. But Van tells camp participants, “Look, you’re not going to surf like me; you’re going to surf like you. We’ll take your physical abilities and apply them to this surfboard.” Watching these vets in the water is something else. There’s a sense of achievement that destroys their perceived limitations, lifts their self-esteem, brings them together with others like themselves, and rebuilds their psychological strength.

On top of that, veteran and 2014 National Geographic Explorer of the Year Stacy Bare told a group of us at a meeting convened at the Marines’ Memorial Club in San Francisco by the Sierra Club’s Mission Outdoors that “many veterans feel like the most interesting, exciting, and important experiences of their lives are behind them.” Feeling that there is no longer any need for (or physical ability to carry out) the suite of high-octane, adrenaline-rich, highly technical skills they’ve acquired can exacerbate detachment, lower esteem, and lead to depression and addiction. But Martin and Will found their Operation Surf sessions so transformative that they returned home and started Operation Amped U.K. in Cornwall.

A Texan named Bobby Lane came to Operation Surf to cross surfing off his bucket list; after returning home from the camp he planned to kill himself. Lane, twenty-seven years old, suffered a traumatic brain injury while serving in the U.S. Marine Corps in Iraq. Back home, like so many others he battled PTSD and couldn’t sleep due to incessant nightmares. He says Operation Surf not only changed his life, it saved his life. Surfing also allowed him to get his first good night’s sleep in years. Dreams about water replaced his midnight terrors, Blue Mind at its most potent. “Giving up on life isn’t an option,” he says. “Now, as I see it, if life gets too hard, there’s always the ocean.”

In August 2013 Van Curaza asked the question “What is your favorite thing about the beach?” on his popular Facebook page. One person commented “the waves,” another “the sun.” The usual responses appeared as one scrolled down: “the air,” “the surfer dudes,” “the sound,” “the salt,” “the ocean,” “our kids.” Way down the list there’s Bobby Lane’s stirring comment: “The peace it brings to my life. When things get hectic in my life, or when things start to get bad again. All I have to do is go to the beach, and everything that is going on just seems not to matter anymore. So my favorite thing about the beach is the peace it brings me.”

Water Heals: Addictions


The waves of the sea help me get back to me.

—JILL DAVIS



Van originally realized the transformative power of surfing when it helped him overcome his addiction to drugs and alcohol. And he’s not alone. Jaimal Yogis tells the story of Jamie Patrick, who kicked a cocaine habit cold turkey when he discovered triathlons and ultra swimming.65 Today programs like the one run by pro surfer and recovering addict Darryl Virostko (also known as “Flea”—hence the name of his program, FleaHab) in Central California and Surfing to Recovery in Southern California use outdoor activities to help “replace the high of drugs with the endorphins of exercise.”66 In such cases, healing on the water actually comes from replacing the rush produced by addiction and other at-risk behaviors with the more natural dopamine “high” produced by surfing, white-water kayaking, sailing, or competitive paddleboard racing. “The goal of surf therapy is not to teach people to be surfers,” says mental health commissioner Bryan Flores. “It’s to get them to use surfing to change their brain chemistry. You stand on the beach and get amped up and all kinds of chemicals rush through the brain. Different ones are in play when you’re paddling out or have a monster wave chasing you to the beach. All of those chemicals can have incredible effects on how people cope with depression, anxiety, stress, and other mental health issues.”

According to neurobiology studies, addiction is a reward prioritization problem that involves long-term neuroplastic changes in the brain. “Addiction is where people start exploiting just one mechanism of reward to the exclusion of other possibilities,” states Vanderbilt’s David Zald. “Drug-related rewards cause direct changes in the system—the same system that makes us seek more natural rewards like food or sex—and make us more and more exclusively linked towards the addictive drug.” Again and again we’ve seen evidence that addiction involves disordered dopamine systems concerned with reward and motivation. These alterations draw addicts strongly and selectively to the reward of the drug and overwhelm any sense of risk or consequences. Howard Fields calls this “an inflated value signal”: “Dopamine neurons and the nucleus accumbens (the ‘pleasure’ center of the brain) are activated by certain action outcomes, such as the use of an illicit drug, and the inflated value of the drug. Consequently, in future decisions, actions leading to drug use are selected at the expense of all other activities.” However, as we’ve seen, neurobiology is not destiny, and a brain that has changed in one way has the potential to change in another. To change an addictive behavior, “the person has to be able to identify a stronger alternative reward… to overcome the compulsion to seek or engage in the addictive behavior,” notes Zald.67

Surfing and other sports provide such alternative rewards by satisfying the brain’s desire for stimulation, novelty, and a neurochemical “rush,” while also getting addicts out of their typical environments (a critical aspect of most recovery programs)68 and providing new settings, new friends, and new routines that are as fulfilling but more positive. States Fields, “‘Positive’ addictions that result in individual and/or societal gain are thus desirable behaviors—such as an ‘addiction’ to nature or being outdoors, which stimulates positive feelings in response to immersing oneself in the natural environment.”

In the summer of 2010, Kevin Sousa was lying in the guest room of his house in Manhattan Beach, California, stoned out of his mind. He had taken his first drink at age thirteen, been in and out of rehab for more than a dozen years, and at age forty realized that it was time to do something. “I am addicted to anything and everything that makes me feel good/bad, and I am tired of it,” he wrote in his journal. “I have never quit or accomplished anything in my life of true merit. So today, I start training for the great Catalina to Manhattan Beach Paddleboard race. I have been on a paddleboard once or twice, but I figure I need to trade one addiction for another.” For almost a year Kevin trained with a friend, paddling for hours in the ocean four days a week. He used AA, his “new addiction” of paddleboarding, and the creative act of writing music about his journey as the means of his recovery. On August 28, 2011, the day he completed the Catalina Classic paddleboard race, Kevin wrote, “Doing inspiring and healthy things has a curious way of spreading. I have never felt quite so alive and competent as a man and a human being.” Kevin has maintained his drug-free life while his wife has battled cancer, and he has become a fine therapist and an inspiration to others—all because, as he says, he chose to “return to the ocean, a place that has brought me immeasurable joy.”

Addiction is a complicated illness, and it would be irresponsible to claim that going Blue Mind is an inescapable means to purity. But for an increasing number of those struggling with the most merciless of addictions, the curative effects of water are impossible to deny. And if water can make such a difference in combating their ferocious demons, what might it do for you?

Autism and Water


Going into the water you leave autism behind…

—DON KING, WHOSE AUTISTIC SON, BEAU, BODYSURFS WITH HIM



While neuroscience and cognitive psychology have made great strides in understanding why being in or near water is so good for mental and physical health, there are some watery “miracles” that are yet to be explained. One of these is the positive effect of water and water-based exercise on children with autism. Clinicians who study aquatic programs designed for autistic kids discovered that parents and recreational therapists report increases not just in swimming skills, muscle strength, and balance in the children, but also greater tolerance of touch and ability to initiate/maintain eye contact.69 In a Taiwanese study, children had fewer negative behaviors, and demonstrated greater attention and focus and more appropriate conversations with peers following a ten-week swimming program.70

But it’s on the beach, in the waves, that some of the biggest transformations take place. In Deerfield Beach, Florida, a fit, white-haired, fiftyish surfer dude named Don Ryan has been running a program called Surfers for Autism since 2007. Professional surfers and other volunteers come together with around two hundred autistic kids and their families for a day of surfing, paddleboarding, music, and games. Children with many of the classic traits of autism—including lack of ability to focus, limited communication skills and ability to verbalize, anxiety around others, lack of social skills and inappropriate responses, difficulty forming personal attachments, a sense that they are in their own world, and extreme sensory sensitivity to light, sound, smell, repetitive movements and ritualistic behavior—often approach the water with fear and trepidation. But time and time again, once they’re in the water, or on a surfboard or paddleboard, something good happens. Kids who have rarely smiled or spoken wear wide grins as they ride a wave to shore. They come out of themselves and start to relate to people around them. Dave Rossman, who volunteers with the group, comments, “Once they are on the beach, you can’t tell a kid with autism from any other child.” 71 One mother at a Surfing for Autism event said, “I will never forget the joy I saw on my daughter’s face that day, the pride she felt that she was enough just the way she was.” At these events, her daughter “isn’t a girl with Asperger’s—she’s just a girl who is seven, catching a wave.”72

There are all kinds of theories about why this happens: the water is stimulating visually, which fulfills some children’s sensory needs; water provides “a safe and supported environment” that surrounds the body with “hydrostatic pressure” that “soothes and calms”73 (as another expert said, it feels like the “ultimate hug”74). Learning new motor skills like swimming, surfing, or paddleboarding can have “a broad-ranging impact on the nervous system,” according to William Greenough at the Beckman Institute at the University of Illinois: “There’s increased blood flow to crucial neurons, and the reshaping of abnormal structures in the front brain. But beyond that, surfing may be a vehicle to an emotional breakthrough, a way of reaching under the mask and perhaps connecting to kids like these.” Trying to balance and ride waves also provides them with a clear focus and keeps them in the present moment—neurobiologist Peter Vanderklish believes that the beauty of surfing “turns the focus of these kids inside out. They’re pulled out of themselves by having to live in the moment, and all their anxieties are pushed aside.”

When he was all of thirteen years old, Naoki Higashida, who suffers from autism, wrote a remarkable memoir that was later translated into English and published under the title The Reason I Jump. In it, he lyrically speaks about the effect of water on himself and others who are autistic:


In the water it’s so quiet and I’m so free and happy there. Nobody hassles us in the water, and it’s as if we’ve got all the time in the world. Whether we stay in one place or we are swimming about, when we are in the water we can really be at one with the pulse of time. Outside of the water there’s always too much stimulation for our eyes and our ears and it’s impossible for us to guess how long one second is or how long an hour takes.… We are outside the normal flow of time, we can’t express ourselves and our bodies are hurtling us through life. If only we could go back to that distant, distant watery past—then we’d be able to live as contentedly and as freely as you lot!75



In 2012 former pro surfer turned Patagonia surf ambassador and documentary filmmaker Keith Malloy produced a film about bodysurfing that featured Don King of Kailua, Hawaii, and his autistic son, Beau. The pair were diving through the crystal waters off of Oahu, riding the waves together. “No one smiles like Beau underwater,” Keith commented. On the other side of the Pacific Ocean, in a coastal town in New South Wales, Australia, another couple with an autistic son were at their wits’ end. Donna and Greg Edwards’s eight-year-old son, Kyan, had kept them from going to the beach for over two years—“The bright sunlight, sand and wind create a ‘sensory overload’… and most often he will scream and scream when we take him anywhere near the ocean,” Greg wrote in a letter to Keith.76 “My wife and I both grew up surfing and we feel completely at home in the water. Some days, the two of us have wanted nothing more than to be able to take our kids down onto the sand and swim.” One day Greg, Donna, and their two boys watched Keith’s documentary, and Kyan couldn’t keep his eyes off of Beau King. After the program, the boy started running around the house with his arm outstretched, imitating the posture of the bodysurfers he had seen. Then he ran toward his mother, saying, “Beach… surfing.” The very next day the family went to the beach, and Kyan went straight into the water. “That day, and every day since, have been remarkable,” Greg wrote. “Our son has discovered the ocean. He now feels at home in the water. His confidence is growing and he is catching his first waves!”

“You deal with autism on such a raw basis every single moment of every day,” Donna added. “To be in the water and kind of leave that behind—it’s huge.” However, Michael Rosenthal, a pediatric neuropsychologist of the Child Mind Institute, who works with autistic children, comments, “As a clinician I’m always working with kids to find something that’s going to make them feel happy and safe and secure and relieve their anxiety. But it’s important to note that water in the ocean is therapeutic for a lot of people. I don’t think it’s necessarily an ‘autistic’ thing as much as it is a human thing.”77

I’ve sat with Jack O’Neill—wetsuit developer, businessman, and philanthropist—over recent years, in his home overlooking Pleasure Point in Santa Cruz, talking about Blue Mind and sharing personal stories. Many of the uses of Jack’s “Wetsuit Medicine”—from surfing to open-water swimming, paddlesports to scuba diving—are described in the pages of Blue Mind. Like many I’ve met, Jack has felt the healing power of H2O.

Jack has made it a point to be in the water on the average of once a day for the last fifty years: “The surf has been my life and livelihood, and the ocean has been a great healer,” he commented. “I’m just a surfer who wanted to build something that would allow me to surf longer because being in and near the ocean was and is my medicine. It can fix what’s broken. Even today, at age ninety-one, I jump in the ocean and everything becomes all right.”

“Take Two Waves…”


Take a course in good water and air; and in the eternal youth of Nature you may renew your own.

—JOHN MUIR



In May 2012 I was driving our bright orange Kubota tractor with a brush-cutting attachment on back—a pretty big rig, weighing in at about a ton. I was clearing an old fire road we like to hike and run up that winds up Schoolhouse Ridge above Mill Creek. A stroll in the forest is good for mind and body, but a dash through the redwoods by water makes my neurons glow blue. With the spring rains, the plants had grown in like a jungle, with lots of nettles and spiny brush. I was zipping along the road as it climbed the hillside above the creek.

What happened next took a split second but felt like slow motion. (I discovered later that this is a neurological phenomenon called tachypsychia. It’s believed to be caused by high levels of dopamine and norepinephrine, and it alters our perception of time in moments of great physical or psychological stress.) The tractor rode up on a big log that had fallen in a recent fire and was hidden under the plant growth. When I bounced off the log, the tractor lurched toward the edge of the bank, which immediately gave way, causing the tractor, with me on it, to roll down the thirty-foot cliff. There was no time to think: it happened in the time it takes you to snap your fingers.

I remember arms, legs, orange steel, flashes of blue sky and green trees, then stillness. I was on my back in Mill Creek, looking up, a smashed, upside-down tractor next to me, still running. My first thought was “Am I dead?” I blinked hard, said “Hello” out loud, then, “Am I very broken or bleeding?” I felt my head and neck: all okay. I checked for blood: some, but not gushing. Next thought: my family. They don’t even know I was on the tractor today. They’re fine; they’re not worried because they don’t know I’m here under a tractor!

The next thought: “Is there a leak from the tractor into the creek?” I pulled myself out and up, found the tractor key, and shut it down. I needed rags, sponges, towels—something to make sure none of the oil from the tractor entered the water. I followed the creek downstream until it ran along a dirt road, climbed up the bank, and then started running the three-quarters of a mile toward home. I was benefiting from the upside of Red Mind, the physiological “fight or flight” storm of neurochemicals—adrenaline, cortisol, and norepinephrine—coursing through me. My broken bones, dislocated shoulder, burned skin, rattled brain, torn ligaments were nonexistent. My brain chemistry and concern for the endangered salmon that call Mill Creek home overrode any possibility of reason.

When my partner, Dana, came home she found me, naked and in a state of shock, sitting in the redwood hot tub on our deck. (My first instinct had been to get in the water.) She took me to the hospital, and on the way we recruited my brother and our neighbors (who, unlike me, are experienced ranchers) to bring towels, bales of straw, and a big skidder and winch. They extracted the tractor from its precarious creek-bottom location among the redwoods and alders without harming the sensitive habitat.

At the hospital, under the gaze of doctors, nurses, and X-ray machines, the pain set in, bruises appeared, and every joint swelled and locked. I had a mild concussion, broken toes, torn foot ligaments, a hyperextended hip, a previously dislocated shoulder that had popped out and back in again, and bruises down to the bone on both legs. My brain had come down from its Red Mind high, and I felt exhausted and depleted. (The effects of an intense adrenaline/dopamine/norepinephrine dump linger in the bloodstream, and the letdown is dramatic.) For a month afterward I found myself in the throes of Gray Mind, a numbed, depressive state mixed with acute jitters. I kept seeing and reliving the accident, replaying those three seconds like a movie, micromoment by micromoment, and obsessing over all the ways I might have avoided going over the cliff. The doctor diagnosed post-traumatic stress; all I knew was that my brain and body were both a mess. I was an all-round, lifelong athlete with excellent balance and coordination, yet now I couldn’t walk down steep stairs or descend an escalator without the feeling of rolling off a cliff. I had been an impeccable speller, but now I was making mistakes on the simplest words.

The months since the accident were marked by a slow recovery, aided by water. I took long soaks in the bathtub with tons of Epsom salts at first, then later I could get into the hot tub, my girls beside me to lift my spirits. I hobbled around on crutches for a month and a cane for a couple of months after that. I went swimming (well, bobbing) in the cold Pacific—therapy for both my banged-up body and mind. One day I walked back to the place where the tractor and I had landed. Standing in the icy waters of Mill Creek at the base of the cliff also helped to heal the mental trauma.

Soon after the accident I embedded myself with Van Curaza’s team at Operation Surf. It didn’t take long before I was in the water, side by side with guys like Martin Pollock who had lost limbs in the Middle East. Of course, I had all my limbs, a clear advantage in the water, but a malfunctioning, rattled brain doesn’t care what did the rattling—tractor, IED, car crash, falling off a cliff or down a flight of stairs. The guys accepted me into their motley band of surfers, but each morning out on the waves I felt frustrated and weak. My balance was shot, and forward motion brought up that vertiginous feeling of rolling, falling, crashing, and a need to grab a rail. But still, we were all in the water, having fun, cheering each other on. Then Van said, “This one’s yours, J. Don’t think, no mind, eyes on the beach.” I paddled hard, hopped up, and rode it. No thoughts. No rolling. No falling.

That wave felt like a never-ending exhale, the opposite of a micromoment, a time warp, jazz, a painless birth, summer in my soul, catharsis, a lifetime somehow packed into a now. I looked over my shoulder and there was Martin surfing the same wave, all the way to the beach. Blue Minded and fully stoked, we smiled at each other and paddled back out.

The bath when I got home was pretty nice, too.
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Blue Unified: Connection and Water


Empty your mind, be formless, shapeless—like water. Be water, my friend.

—BRUCE LEE


On December 31, 1999, the last day of the twentieth century, in the U.S. Virgin Islands, actor Michael J. Fox had an encounter with a sea turtle that changed the direction of his life.


As the turtle and I swam together in disjointed tandem, the turtle trying to ignore me and me trying to pose no threat, I thought of all those documentaries I had watched as a kid: thousands of hatchling baby sea turtles making their way toward the safety of the ocean while seabirds dive-bomb, picking them off one by one. Only a handful will survive. And that’s just the beginning of a turtle’s ordeal. I noticed that this one was missing a sizable chunk of the rear flipper on his left side. How old was this guy? I wondered. An adult, obviously. What wars had he been through?1



Something in that encounter caused Fox to walk out of the water, up to his wife, Tracy, who was sitting on the beach, and tell her he was leaving his hit TV show, Spin City, at the end of the season. It seems that “all my epiphanies come to me at or near a beach,” he wrote later.

Fox had revealed to the world in 1999 that he suffers from Parkinson’s disease, and after he left Spin City in May 2000, he launched the Michael J. Fox Foundation for Parkinson’s Research. Since then Fox has been a tireless fundraiser and advocate in the search for a cure for Parkinson’s. And when he returned to television, he did so with a different sense of why—not as a career, but as an experiment that fit into a more holistic sense of self: “[Your challenge] doesn’t have to be life-shattering or life-ending.… It can just be a new thing that pushes you to a new place. And so like when I thought about doing this show, it’s like, why not? Why can’t I? Why can’t I?… You don’t have to shut it down. You don’t have to withdraw. You don’t have to pull in.”2 In other words: you don’t have to stay on the shore once you know you’re standing on a shore.

I believe I know how Michael J. Fox felt on that beach. Having spent my life around water and its creatures, I can testify that something mystical can happen to the mind and heart when we intersect with nature. Humans are surrounded by man-made buildings, objects, and environments, and it can become harder and harder to remember our intimate relationship with this beautiful blue planet. But magic can happen in the fleeting moments in which we notice the natural world—the sunset that causes us to catch our breath, the murmur of wind rustling through trees, the sharp, clean smell of rain on grass or the tang of salty air near a shore, the feel of sand or dirt underfoot. These moments reconnect us not only to nature, but also to our own nature; they carry with them the recognition that we are part of something bigger than ourselves. As psychologist William James wrote, “We are like islands in the sea, separate on the surface but connected in the deep.”

Humans have always sought to understand our relationship with what lies beyond us. At times, that “beyond” has been the natural world. At other times, “beyond” has been what we believe created the world and us, or a sense of the interconnectedness of everything. The feeling of connection is called by many names: empathy, compassion, awe, transcendence, ecstasy, love, wonder, enlightenment, flow, unity, mindfulness. It is felt during prayer, meditation, and worship; in tasks that take us out of ourselves, and in the moments when we care for others; on days and evenings when we marvel at the rising sun or the stars. We feel connection in settings from the humblest of temples to the most beautiful synagogues, mosques, and cathedrals; in forests or mountains or lakeshores; when we stand next to sleeping children or gaze into the eyes of loved ones, or when we see or touch the creatures of this world and marvel at the magnificent diversity of life. James called this connection mystical consciousness, a form of awareness entirely different from our typical waking state. “No account of the universe in its totality can be final which leaves these other forms of consciousness quite disregarded,” he said.3

Many, if not most, people greet the terms “meditation” and “mindfulness” with an eye roll or the profession that “I don’t do that stuff.” This isn’t surprising: modern culture puts a premium on motion, on multitasking, and on increasing urbanity. We’ve so glamorized “science” and what’s seen as the “Western” mindset that the idea of sitting still in hope of transcendence seems comical, its practitioners worth mocking. But in recent decades, the scientific perspective on meditation has drastically evolved. For comparison, it wouldn’t be a stretch to say that just as over the past half-century we have realized that quitting smoking has enormous health benefits and chronic stress plays a key role in many diseases and disorders, so too have we begun to conclusively realize that meditation offers tremendous advantages—and we’ve realized this by using those “Western” filters. What science is also revealing is that there’s an additional simple, watery means to mindfulness. Indeed, think of it as Blue Mindfulness.

Skip This Chapter (and Get Back to Work)

It’s amazing how many companies these days promote some kind of meditation program—and not just in Silicon Valley. Target, Procter & Gamble, General Mills, Comcast, BASF, Bose, and New Balance are among an increasing number of corporations to offer mindfulness training and encourage its use at work.4 They’re doing this not only because they care about their employees but—let’s be honest—because they care about profits. “Mindfulness is an idea whose time has come,” says Google’s Chade-Meng Tan. “For a long time practitioners knew, but the science wasn’t there. Now the science has caught up.”5

Play Misty for Me6

“Mindfulness is the process of actively noticing new things,” explains Harvard University psychologist Ellen Langer. “When you do that, it puts you in the present. It makes you more sensitive to context and perspective. It’s the essence of engagement.”7 Alex Pang echoes this belief: “The popular image of meditation is that it’s a kind of blissed-out blank-mindedness,” he says. “Nothing could be further from the truth.”8 In fact, studies show that our mind wanders and blanks out not during meditation but during stress and switch-tasking. Daniel Goleman offers a striking example of such blank-minded meandering:


A reader’s mind typically wanders anywhere from 20 to 40 percent of the time while perusing a text. The cost for students, not surprisingly, is that the more wandering, the worse their comprehension.

Even when our minds are not wandering, if the text turns to gibberish—like We must make some circus for the money, instead of We must make some money for the circus—about 30 percent of the time readers continue reading along for a significant stretch (an average of seventeen words) before catching it.9



Replace “perusing a text” with “driving” and “gibberish” with “a deer running in front of the car” and you’re looking at a hard slap in the face by an exploding airbag, if not worse. But while less violent than a collision, imagine the productivity impact of having to constantly reverse course because you belatedly realize things aren’t adding up correctly. Two steps forward, one step back still makes for progress—but wouldn’t you prefer three steps forward?

Think about such stuttering, inefficient advancement in relation to a 2011 study done by researchers at the Princeton University Neuroscience Institute using fMRI and other measurement tools to evaluate the brain’s response to a disorganized environment. They found that physical clutter distracts the brain, creates greater stress, overloads the senses, and makes it more difficult to process information. Other studies confirm that our brains are not built to function optimally in such a distracting and cluttered mental (or physical10) environment. But in our distracted, overwhelmed world, we’re not only encountering environmental clutter via our own distraction, but making it. So, to take Goleman’s example further, we receive hasty e-mails that (given the sender’s distraction) have mistakes, and (due to our own distraction) skip over the errors when we read them, compounding the problems. (I wish for you to be the recipient of the first e-mail I send after getting out of the water—it is undoubtedly the most clear and concise one I’ll send all day.)

Of course, distraction is not new to the twenty-first century. Indeed, one of the first major studies of its effects was after the Second World War, when researchers were interested in why the targeting accuracy of radio operators declined as their shifts went on.11 And we’ve known forever that the more tired we are, the more mistakes we make. But how many of us have a job (running a grocery store, raising kids, teaching high school students, tuning skis, overseeing mergers and acquisitions) that allows us to tell the boss and our colleagues we’re going to head home for a good nap and then return to finish up? How many companies are willing to establish “z-mail” policies that shut off access to employees’ e-mail accounts over the weekend?12 (That would be next to none.) And yet without cognitive refreshment, can anyone expect the work that we do to be as good as it should be?

In the previous chapter we saw how water can help drug addicts kick their habit. But just as a little Red Mind can be like a little red wine—perfectly wonderful at the right time and in the right quantity—too much Red Mind leaves us in a near-permanent state of guilty dependence and digital delirium tremens when we try to step back even for a moment. In Fast Company magazine, Mark Wilson sympathetically describes our addiction, in this case focusing on our phones, but the argument extends much more broadly to our distance from the natural world.


Claiming that it’s our fault when we can’t disconnect is like saying it’s our fault that we can’t eat just one Lay’s potato chip, smoke just one cigarette, take just one hit of heroin, or have just one orgasm. Addictions are irresistible by nature—by our core physiology, psychology, and everything else that makes us fleshy, fallible humans. And since when do we, as reasonable members of society, blame the addict who’s been hooked on a substance engineered by a giant, publicly traded corporation? Maybe it’s time we look beyond branding and become a bit more honest about what the iPhone has become: An enticingly useful, often unsatisfying, instinctually craveable drug. At the very least, maybe it’s time we all stop blaming the victim.13



But just as those drug addicts found a form of salvation in the waves, we can find it right in front of us if we make just a bit of effort.

The Creative Advantage


Imagination is more important than knowledge. Knowledge is limited. Imagination encircles the world.

—ALBERT EINSTEIN


Creativity is a big subject, important in everything—from art to business to science—and in everyone—from young children to nonagenarians. So it’s not surprising that scientists have been trying to discover the neurological “maps” of creativity, to see if it’s possible for humans to train ourselves to access that creative state more often. “Creativity is a renewable resource, one that’s universally, if not evenly, distributed,” wrote Time science and technology editor Jeffrey Kluge. “We don’t decide how much we get, but it’s up to each of us… to tap what’s there.”14

Creativity on command can be a challenge for many of us, but it’s the bread and butter of jazz musicians and improv comics, among others. In 2012, when researchers at the National Institutes of Health wanted to examine the brains of people in “creative flow” (which we’ll talk about later in this chapter), they found twelve experienced freestyle rappers, put them in fMRI scanners, and asked them to (1) improvise lyrics to an eight-bar musical track and then (2) perform a memorized set of lyrics to the same track. The scans revealed that the areas of the brain associated with emotion, motivation and initiative, language, and motor skills were all more active in freestyle rap than with the rehearsed lyrics. At the beginning of improvisation, the left hemisphere was more active, but as the riff ended, the right hemisphere was the more engaged. Freestyle rap, which is an amalgamation of language and music, seems to activate areas involved with both. During the rap, activity in parts of the frontal lobe (notably the dorsolateral prefrontal cortex) associated with executive function (processes involved in planning, organizing, strategizing, paying attention, remembering details, and managing) decreased—perhaps indicating a shift from directed attention to looser, more “uncensored” activity. This was “consistent with the notion that a state of defocused attention enables the generation of novel, unexpected associations that underlie spontaneous creative activity,” the study authors wrote.15 In a complex world where almost everyone has access to the same wealth of information creators may not be aware of where their inspiration comes from, since the “top-down” attention of the conscious mind goes quiet during bursts of improvisational creativity. However, that doesn’t mean the conscious mind has no role to play in creativity. Just as focused attention is needed when we experience flow while surfing or kayaking, when the brain moves to the second phase of creation—refining and revising—executive functions have a significant role to play.16

As a scientist and an author, I’ve experienced both the rush of creative inspiration and improvisation as well as the detailed focus of revision, and it’s pretty clear that water can help with both.

Back in 1951 psychologist D. W. Winnicott talked about creativity occurring in “the space between the inner and outer worlds.”17 If, as novelist Alexandra Enders wrote, creativity “incorporates memory, imagination, intention, and curiosity, but also exists in the real world,”18 finding the space and conditions that help an artist to access that creative state is vital. In Santa Cruz, not far from where I live, there is a small inn called Ocean Echo right on the beach. It’s simple, nothing to write home about; certainly the rooms are utilitarian at best, except for the presence of the ocean immediately outside, steps away. The gentleman who owns it tells me that he has customers, musicians and writers, who regularly come down from San Francisco or up from Los Angeles to stay on the beach for a week. For them, the chance to be away from their usual surroundings and by the water—water they can hear, see, and smell—clears the cobwebs out of their brains and gets them back into the creative state. “Most of us… have a special place or two that brings out special dimensions of ourselves,” writes Winifred Gallagher. “Profiles of artists invariably include a paragraph about the settings and rituals they depend on to help summon up and sustain their creative states.”19 Such places provide a framework, an anchor, an entry point into creativity. And perhaps because water is all about flow, many artists find these places by oceans, lakes, rivers, streams, and (famously, in Thoreau’s case) ponds.

Thus I don’t think it’s an accident that so many artists’ colonies grew up in places with water nearby—Provincetown on Cape Cod; in Montauk, New York, in Giverny, France, and Cornwall, United Kingdom. Benjamin Franklin, Edmund Rostand, and Vladimir Nabokov did much of their writing while in bathtubs.20 Author and Booker Prize–winner Hilary Mantel reports that she takes showers when she gets stuck in her writing.21 Oliver Sacks reportedly got over his writer’s block with long swims every day in Long Island Sound:22 “There is something about being in water and swimming which alters my mood, gets my thoughts going, as nothing else can,” he writes. “Theories and stories would construct themselves in my mind as I swam to and fro, or round and round Lake Jeff. Sentences and paragraphs would write themselves in my mind, and at such times I would have to come to shore every so often to discharge them.”23 Robinson Jeffers built his own home, Tor House, stone by stone, in Carmel, California. Pablo Neruda lived by the ocean in Chile on and off for thirty-three years, and wrote that in Isla Negra he attended “the university of the waves.” In 2014 artist and filmmaker Julian Schnabel told the BBC’s Philip Dodd on the radio program Free Thinking that “the freedom of surfing… an otherness… the reason people are drawn to surfing, the reason they really do it is because they can get to a place they can’t get to any other way. There’s great liberation in that. If you look at different surfers over the years… they have a style the same way painters have a style and actors have a style or poets have a style.… It’s not really a sport… it’s a way of life.”24

It is the layers of rhythmic, structured symphony performed by waves and wavelets, stones and pebbles. It is the known shallows that taper into the mysterious abyss. Water is both lover and mother, murderer and life-giver, source and sink. It is the endless mutability, the surprise and unexpectedness of its ever-changing colors and moods that stir artists, musicians, writers, filmmakers, and thinkers alike. Water unleashes the uninhibited child in all of us, unlocking our creativity and curiosity.

The Watery Muse


The ocean stirs the heart, inspires the imagination and brings eternal joy to the soul.

—WYLAND


A year or so ago I was visiting my cousin Julia in my native New York City with my daughter Grayce, and we went out to Red Hook, a heavily industrial area of Brooklyn next to the “other” bridge to the borough, the Manhattan Bridge. We walked the shoreline back toward the Brooklyn Bridge to visit Ran Ortner’s studio to see his huge ocean canvases, some of them eight feet tall and thirty-two feet wide. All you see in Ran’s paintings is ocean. There are no bridges, landmarks, boats, people, animals; just ocean waves rendered with such detail and richness that at first you could think you were seeing a photograph instead of an oil painting. I thought it a little ironic that Ran’s studio had no views of any kind, and certainly not of creativity-inspiring water. But when Grayce, Julia, and I walked in the door, it felt as if Ran had re-created the ocean in all its majesty. His paintings have the same impact as the ocean itself. Some people spontaneously well up and cry. A feeling of awe is common, as is the desire to spend some time with his work. No wonder there’s a big comfy couch right there where you need it in the center of the room!

When you ask Ran what his art is about, he’ll tell you, “I paint the ocean. Period. Why? Because I love it. Period.” If you can get him to talk about it a little more, he’ll say things like, “What you see is exactly how I experience the ocean. Out of that ancient body comes this pulsing energy, like a metronome constantly marking the Now.” Or, “I thought how powerful it would be if I could bring to painting even a fraction of the immediacy I feel when engaging with the ocean.” He says that he wants his paintings to have an impact so immediate that they become “what Kafka called an ‘ax for the frozen sea inside us.’”25 You may begin to understand why kicking back on that couch at Ran’s place might be so emotionally and intellectually appealing.

Many of the other artists whose works I have seen or read about have in common their desire to use water as a means of communicating a vision and connecting with others in a visceral way. In the past several years neuroscientists have started to study the neurological basis of our response to art and to beauty—a field called neuroaesthetics. Researchers have discovered that the neurological processes that occur when we perceive something aesthetically involve brain structures responsible for perception, reward, decision making, and emotion.26 If you survey the world of art, however, it’s pretty clear that “beauty” and “art” are subjective experiences encoded by culture and personal history. “A need to experience beauty may be universal, but the manifestation of what constitutes beauty certainly is not,” write Bevil Conway and Alexander Rehding in their 2013 survey of neuroaesthetics. “Beauty… varies in complex ways with exposure, context, attention, and rest—as do most perceptual responses.”27

While the scientists who study neuroaesthetics are still unclear about what exactly creates the experience of beauty and art in the brain, most of them will agree that there are three components: perceptual, cognitive, and affective (or emotional). The perceptual processes are the same as when we take in any stimulus (visual, auditory, and so on). The cognitive processes involve making sense of the stimuli and giving them meaning. But whenever I speak with artists, it’s clear that what matters most to them is the emotional effect of their art.28

My friend Halsey Burgund assembles audio collages of music and voices speaking about the ocean. Choreographer Jodi Lomask creates a multimedia performance, Okeanos, at the Aquarium of the Bay in San Francisco, combining live dance, aerial performers, video projections of underwater dance and ocean elements, and interactive talks with experts to demonstrate “the spectacular vitality found in the sea.” Writers from Homer to Melville to Twain to Conrad, poets from Coleridge to Mary Oliver to Lisa Starr use water as background and matrix for their stories and poems, pulling readers deep into the experience of ocean and river. Sculptors like Theo Jansen create kinetic Strandbeests, which move along the beaches of Holland, propelled by wind and weather. Photographers like Karen Glaser, Brian Skerry, and Neil Ever Osborne capture an instant of time and light in their images of water and the animals and people in and on it. All of them are trying to communicate even the smallest portion of the essence of their experience of water.

Of course, artists are inspired by different things. Some go to Santa Fe for the sky, some go to New York for the energy, some go to Algiers for the sensory overload, some go to Paris for the mood. But water’s infinite variety and (sometimes terrifying) depth has an unrivaled inspirational force when it comes to the physical world. Its potential is metaphysical to the nth degree, and here, too, creativity and problem solving are naturally compatible. After all, what is creativity but a form of optimism that there is more that can be done?

Artsy-Fartsy and Touchy-Feely 29


The creative act is a letting down of the net of human imagination into the ocean of chaos on which we are suspended, and the attempt to bring out of it ideas.

—TERENCE MCKENNA, AUTHOR AND PHILOSOPHER


My sister Jill Hoy and her late husband, Harvard art professor Jon Imber, spent half of the year by the sea on Deer Isle, Maine. They painted together by the water for a long time, side by side for countless thousands of hours. They met on the island more than twenty years ago. Jill grew up visiting Deer Isle and painting the colors of the sea (our father owned a ship captain’s house in the village), and Jon visited the island in summer to paint. Jill and Jon experienced water through different eyes. They saw lines and colors, shapes and patterns, on its surface and in its depths that we didn’t know were there until they opened our eyes.

People fall in love with the light, the coast, and the ocean in the same way Jon and Jill did each time they painted. People sometimes want to remember that feeling. Sometimes they buy a painting so they can take some of that feeling back with them to put on a wall, to look again and again at the colors and the light held by the paint Jon or Jill placed on the canvas at the sea. Somehow, each deliberate stroke of a brush loosely held by a hand at the end of an arm, wired to a brain responding to the light reflecting off the water and passing through two eyes, is able to hold within it the magic of the ocean and the passion of the painter, and touch the heart of a viewer many miles away and many years from now.30

Perhaps because water is used in the creation stories of dozens of religions, or perhaps because water is so malleable, changeable, shimmering, yet with invisible depths, it is used frequently as a metaphor for the creative process. As University of Vermont professor of environmental studies Patricia Stokowski points out, bodies of water—oceans, streams, rivers, pools, fountains—are used both realistically and symbolically, as “a dominant feature in all forms of artistry and artistic expression.”31 Water can represent death, birth, destruction, play, a bottomless tomb or a familiar and beloved haven. In psychology, water is used as a metaphor for the unconscious and for emotion. (Psychologists may not discuss water in their pages, but take a look at the number of psychology books that feature it on their covers.) A passage on water can symbolize a heroic quest, the movement of time, a journey to the underworld, the education of the young, and the voyage home to the old. “Water has a nearly unlimited ability to carry metaphors,” is “the fluid that drenches the inner and outer spaces of the imagination,” writes Austrian philosopher Ivan Illich. “What it says reflects the fashions of the age; what it seems to reveal and betray hides the stuff that lies beneath.”32

Metaphors and analogies are crucial for our understanding of the world and how we should interact with it. Douglas Hofstadter, a professor of cognitive and computer science at Indiana University, and Emmanuel Sander, a psychologist at the University of Paris, have written that analogies,


far from being unusual cognitive gems, are mundane events, being generated several times every second, and it is through them that we manage to orient ourselves in the world. Analogical thought involves the perception of important but often hidden commonalities between two mental structures, one already existing in our brain, representing some aspect of our past experience stored in an organized fashion, and the other one freshly constructed, representing a new circumstance in our lives. In essence, an apt analogy allows a person to treat something new as if it were familiar. If one is willing to let go of surface attributes and to focus on shared properties, one can take advantage of past knowledge to deal with things never seen before.33



Language, we know, has its limits, and metaphor and analogy help us understand one another despite some of these constraints. This is especially true when we face new situations, since putting a label on anything necessarily involves ignoring some details in favor of an abstract analogue.34 David A. Havas, director of the Laboratory for Language and Emotion at the University of Wisconsin-Whitewater, and James Matheson of the School of Cognitive Sciences at Hampshire College have noted that “Language can impact emotion, even when it makes no reference to emotion states. For example, reading sentences with positive meanings (‘The water park is refreshing on the hot summer day’) induces patterns of facial feedback congruent with the sentence emotionality (smiling), whereas sentences with negative meanings induce a frown.”35

Abstraction can have a powerful cognitive effect well beyond communication. A few years ago, researchers explored how impressions and decisions might be influenced by “incidental haptic sensations”—that is, when we hold certain objects. The impact of our metaphorical foundation was unmistakable:


In six experiments, holding heavy or light clipboards, solving rough or smooth puzzles, and touching hard or soft objects nonconsciously influenced impressions and decisions formed about unrelated people and situations. Among other effects, heavy objects made job candidates appear more important, rough objects made social interactions appear more difficult, and hard objects increased rigidity in negotiations.36



The opposite of rough and hard? Liquid H2O.

Think about it: simply touching a hard object increased mental and psychological inflexibility. What might that mean when it comes to thinking creatively and finding new solutions? In some cases, getting to yes requires getting to wet.

But wait, I know what you might be thinking: Yeah, I’m going to be trying to sell something to a customer, and when things get ugly I’m going to invite him to go hot tubbing? (I’d say, “Sure!,” but of course I live in Northern California, so I would, right?) Probably not. But how often are you in a position where you’re interacting with another person and if you don’t solve the problem right then, right there, all is lost? Emergency medicine, military engagement—not many where lives are on the line. There are many instances where immediate cooperation is essential: a restaurant kitchen, for example. But to some extent those interactions are very different from, say, trying to explain to your daughter why she can’t spend her allowance on an Xbox. The problem is that we treat all such exchanges as Red Mind defined, just as we do with our e-mail, our voice mail, our spreadsheet all-nighters, Black Friday sales, and so forth. The greater the presumed stakes, the more important it is to be at our best. Think about one of your greatest negotiation disappointments. Was it as urgent as it seemed at the time? Would the result have been any worse had you told the other party you wanted to pause the conversation and resume later? Would the result have been any better if during that break you had sat in the tub, or swum some laps, or sat on a bridge listening to the sounds of the river below? I bet the odds of progress would have improved—“progress” meaning not just that a deal would be negotiated, but also that if an agreement was not to be reached (and sometimes that is the best outcome), you would be at greater peace.

I probably don’t need to point out that an Xbox can be the least of it. Arms control agreements, buying another company, settling labor disputes—the way in which your creativity is encouraged and your rigidity decreased can make an enormous difference. So what is the marginal benefit of that trip to the swimming pool? Or the cost of avoiding it?

I Agree (with Myself)

Human beings are incredibly good at finding evidence to support whatever they believe and discounting any fact or theory that goes against that belief. Facts and figures do little to change our minds, because whenever we are shown facts that are contradictory to our opinions, the emotional circuits of the brain light up, not the reasoning ones.37 Such rigidity is guaranteed to lead to bad decisions and to greatly diminish creativity. Daniel Goleman argues that “new value arises from the original synthesis, from putting ideas together in novel ways, and from smart questions that open up untapped potential.”38 Confirmation bias obstructs such inquiry, because it discards input that contradicts already settled conclusions.

But what if we could apply the power of analogy and metaphor to push back, to spark our creativity by peeling away confirmation bias’s strict filter? One of the metaphors most associated with creative thinking is “fluid.” “Such language reflects a metaphor for thinking about creative thought,” write Michael Slepian of Tufts University and Nalini Ambady of Stanford University. “For instance, creative thought is often contrasted with analytical thought, which is more rigid and precise; a fluid can move in multiple directions with ease, and the ability to fluently and flexibly generate multiple thoughts is essential for creativity.”39 In a mesmerizing experiment, Slepian and Ambady had a group of volunteers trace two similar images, the difference being that one was made up of curves and flowing lines, designed to induce fluid arm movements, while the other was made up of straight lines requiring a more inflexible technique. (Imagine drawing a circle and then a hexagon—such was the test, albeit with more complicated images.) After completing their respective tracings—the participants had been told only that the experiment was to study hand–eye coordination—the volunteers were asked to come up with as many creative uses for a newspaper as possible within sixty seconds. Those who had done the fluid tracings came up with substantially more uses for the paper during that minute. Slepian and Ambady then went further, replicating the experiment with different tests, such as asking participants to complete math problems; those who had done the fluid tracings scored significantly higher than those who had gone the straight-line route on all of these.40

In their book Mental Leaps: Analogy in Creative Thought, cognitive psychologists Keith Holyoak and Paul Thagard demonstrate the powerful applications of analogy to problem solving, decision making, explanation, and communication. Not surprisingly, waves are a recurring theme. “The concept of wave has developed from a specific analog tied to a particular kind of example, water waves, to an abstract category that can be applied to a vast range of situations involving the rhythmic propagation of patterns,” the authors write.41 The curved lines we make with our pencil bring to mind (literally) some of the deep reactions offered by actual waves. It seems incredible, but it’s really just amazing, Blue Mind at work.

Hard and rough leads to psychological inflexibility and a decline in creativity. Straight and firm diminishes creativity and intellectual performance. Propagating ripples permeate art and science alike. These are glimmers of a greater illumination, one mapped into our brains over thousands of generations. Indeed, it shows just how finely tuned our neurochemicals are when even these faintly analogous properties and actions have such pronounced impact. These reifications, their prompts tactile, graphic, or semantic, are raindrops in the desert of unoriginality.

Channeling

As we’ve discussed, being on, in, around, or near water can calm our overactive minds while it imbues our senses. It does this by tapping into ancient neural maps and their associated neurochemical reactions. It can also help us access the state not coincidentally called by another watery word, “flow,” allowing us to access the default-mode network/daydreaming parts of our brains while restoring our ability to focus and perform cognitive and creative tasks with greater ease. All the while it inspires some of the greatest art of the past as well as many of the cutting-edge artworks of the modern age.

And much of this optimum brain activity can start with a simple glance out the window or a walk by the shore.

The Fishbowl Effect (Outside Looking In)

We’ve talked before about various studies that have shown how even indirect exposure to water has recuperative power. Views of nature—whether through windows or in artworks—have been shown to help hospital patients feel better and recover faster.42 Several studies of the effect of hospital gardens have shown that patients who take advantage of those spaces, be it by visiting them or even having a window view from their room, experience significantly less emotional distress and physical pain.43 In one fascinating survey, people recovering from heart surgery looked at one of three scenes shown on panels at the foot of their beds. One scene showed an enclosed forest, another a view of open water, and a third an abstract design or blank white panel. As is consistent with other findings, patients looking at nature scenes needed less pain medication; what is especially interesting, however, is that the anxiety levels of patients viewing the open-water scene were significantly lower than for those looking at the enclosed forest.44,45

Viewing water and fish in aquariums also has been shown to help lower stress and promote a better mood. A study done at the National Marine Aquarium in Plymouth, England, monitored the blood pressure, heart rate, and self-reported relaxation levels and moods of 112 people who spent a minimum of ten minutes observing an aquarium tank with three different levels of biodiversity (no fish or crustaceans; a few specimens; and a healthy variety of marine life). In all three conditions, blood pressure dropped substantially during the first five minutes in front of the tank, while the most positive changes in heart rate, relaxation, and mood occurred with the greatest amount of biodiversity. 46 Thirty years ago, in 1984, researchers from the Schools of Dental Medicine and Veterinary Medicine at the University of Pennsylvania performed a study of different treatments to reduce anxiety in patients prior to elective oral surgery: viewing an aquarium or viewing a poster, with or without a hypnotic induction. Viewing the aquarium, with or without hypnosis, proved significantly more relaxing; in fact, further analysis of data showed that hypnosis added nothing to the high level of relaxation experienced when people viewed the aquarium.47

Of all the things we’ve discussed so far, these results are among the most important. Yet despite all the positive data embracing a new lifestyle can be difficult. Asking someone to sit by the shore when they might be fired for doing so is asking a lot. But unlike all the other means of reaching mindful clarity, water can do the work for you. Not all of it, but some of it. To explain this further, we need to finally get to that one sense we didn’t discuss earlier: sound.

The Hush and the Roar


The rain I am in is not like the rain of cities. It fills the wood with an immense and confused sound. It covers the flat roof of the cabin and its porch with insistent and controlled rhythms.… It will talk as long as it wants, the rain. As long as it talks I am going to listen.

—THOMAS MERTON, RAIDS ON THE UNSPEAKABLE


For years architects and urban planners have known that using water elements in city environments creates a better quality of urban life. “Urban landscapes are saturated with signals that carry little or no intentional information and are regarded as unwanted noise by many people. These signals emanate from vehicles (e.g., motors and road noise) and stationary machines (e.g., air conditioners),” write the authors of “Soundscape Ecology: The Science of Sound in the Landscape.”48 Sound pressure is measured on a logarithmic scale with 0 decibels being the lower range of what we can hear and the threshold for pain usually given at 140 dB, lower in children. An increase of 10 dB doubles perceived loudness and represents a tenfold increase in sound level. Thus 20 dBA would be perceived as twice as loud as 10 dBA, 30 dBA would be perceived as four times louder than 10 dBA, 40 dBA would be perceived as eight times louder than 10 dBA, and so on. Levels greater than 165 dB experienced for even a moment can cause permanent damage to the inner ear. In New York City maximum noise levels on subway platforms measured 106 dB and 112 dB inside subway cars.49 To put that in perspective, the human voice in conversational speech is around 60 dB, and rustling leaves, a babbling brook, or water sliding along the hull of a kayak comes in at 20 dB.

You can see why our sound processing systems, built for millions of years to be sensitive to the smallest noises in the environment, are overwhelmed, exhausted, and sick. People who live in places with continuously high levels of traffic noise have a greater risk of high blood pressure, heart attack, and suppressed immune systems.50 All of this noise isn’t just annoying—it’s lethal.

As a Harvard Medical School Senior Research Fellow specializing in the effects of sound, Shelley Batts is supremely qualified to speak about sound and water. “We spend our first nine months underwater, hearing sound through water in the womb,” she comments. “We hear the whooshing of our mother’s heart, her breath going in and out, the gurgle of her digestion.… These fluid, rhythmic sounds are very much like the ocean. Perhaps that’s why the ocean often brings up feelings of relaxation and tranquility.” From the womb onward, sounds have a profound effect on us physically, cognitively, and emotionally. And while prolonged exposure to loud noise causes the release of stress hormones and can lead to long-term damage, not just to our hearing but also to our general health,51 pleasant sounds at comfortable levels have been shown to improve mood, induce relaxation, and enhance concentration.52 According to Batts, sounds like that of water are inherently pleasant to our ears because they are not high frequency or harsh and feature a regular wave pattern, harmonic pitch, and low volume.53

“From a psychological perspective,” Michael Stocker, an acoustician and author of Hear Where We Are: Sound, Ecology, and Sense of Place, told me, “the sound of water means life.” And sound is nearly always present. “If we occlude sound from our thoughts, it’s only meaning we lose—the sounds that convey the message still strike our ears, resonate in our chests, and glance off our faces.”

Petr Janata, from the Center for Mind and Brain at the University of California, Davis, is a cognitive neuroscientist and expert on music and the brain. He theorizes that the low frequency of the sound of water, coupled with its rhythmic nature, is similar to the frequency and rhythm of human breath. Sound, Janata contends, “affects our brain and influences our emotions. If I ask you to close your eyes and turn on a recording of the ocean, I can change your mood immediately.” The sound of water evokes some of the same sensations as meditation, and studies by Japanese researchers show that the sound of a creek in the forest produces changes in blood flow in the brain that indicate relaxation.54 Water sounds have been used by millions of people to help them sleep,55 and ocean sounds can be remarkably effective in calming fearful patients. In 2012 a group of dentists in Malaysia played the sounds of water fountains for patients between the ages of twelve and sixteen prior to dental care. They found that the natural water sounds reduced the teenagers’ worry and anxiety about treatment by nine percentage points compared to the control group.56

“In the brain, the medial prefrontal cortex is associated with linking sensory input (like sound) to subjective cognitive experience, emotional response, and self-reflection,” Batts explains. “It’s the same brain region responsible for feelings of compassion and connection. So it’s very possible that pleasant sounds become linked easily to feelings of positive emotion and connection to other humans and our environment.”

Other studies have elaborated on this association. Technically, “waves breaking on a beach and vehicles moving on a freeway can produce similar auditory spectral and temporal characteristics, perceived as a constant roar.” As subjects were being scanned by fMRI machines, they were shown movies of freeway traffic (which researchers considered “non-tranquil”) and waves crashing onto the sand. The results:


Compared with scenes experienced as non-tranquil, we found that subjectively tranquil scenes were associated with significantly greater effective connectivity between the auditory cortex and medial prefrontal cortex, a region implicated in the evaluation of mental states. Similarly enhanced connectivity was also observed between the auditory cortex and posterior cingulate gyrus, temporoparietal cortex and thalamus.57



So under conditions of identical auditory input, ocean imagery resulted in significantly improved brain connectivity. Same sound, profoundly different results.

In 1997, a California researcher in psychoneuroimmunology (the study of the interactions between our nervous and immune systems and their relationships to mental health) showed ten cancer patients who were experiencing chronic pain a nature video that included fifteen minutes of the sounds of ocean waves, waterfalls, and splashing creeks. After viewing the video, patients experienced a 20 to 30 percent reduction in stress hormones such as epinephrine and cortisol.58

This is the huge advantage of water: you don’t need to meditate to take advantage of its healing effects because it meditates you. And the listening doesn’t need to involve sitting by sand castles or in a bobbing canoe, just as getting a visual Blue Mind boost doesn’t require a visit to the shore or stroking between lane lines. Recall those hospital ward studies we mentioned earlier: just being able to see nature had incredible benefits, and we know by now that the best sort of nature to see has water in it.

Nobody’s going to tell you a fountain in the middle of a shopping mall can do as much for you, Blue Mind-wise, as standing in a rushing current, fishing pole in hand, or body surfing the waves on a sunny afternoon. (Though such fountains have been shown to have remarkable effects.)59 But what studies like these show us is that even something as modest as a fishbowl on your desk or a tiny fountain or the right kind of sound machine can work some real magic.60,61 On my daughter Julia’s desk is a medium-sized tank that is home to a snail and two small freshwater fish. Occasionally a visitor from the creek in our backyard is introduced for a brief visit (before being returned to its natural habitat). They have more than enough places to hide and an attentive keeper who feeds them religiously and eyeballs them endlessly, studying each move of the fins. I watch Julia watching the fish watch each other. Yes, keeping fish in a tank is not ideal for the fish, but I’m reminded of my own childhood explorations of water and the wonderful animals living in it. I can see Julia’s curiosity and empathy grow with her technical knowledge. And I know that that watery glow with its trio of denizens is a far better math homework buddy than a TV or an iPad. I haven’t quantified it, but my sense is that she is happier and more relaxed working there at her desk and therefore likely to spend more focused time studying. (How many pediatricians’ offices have you visited that include a fish tank? Even if they can’t articulate it, there’s a Blue Mind reason.) And as we’ve seen, Julia isn’t switch-tasking back and forth between the tank and her algebra; this is a perfect neurological/environmental symbiosis. That’s an important thing to keep in mind: Blue Mind isn’t a matter of exclusivity but compatibility. When we swim we are doing many things at once: kicking our legs, pulling with our arms, timing our breathing, looking ahead. That’s why a little fountain on our desk at work can perform its wonders: it’s not distracting us, it’s helping us focus. (If Julia had an open fire hydrant on her desk, we’d be in Red Mind territory!)

Water, Nature, and the Optimum Brain


There were profound reasons for his attachment to the sea: he loved it because as a hardworking artist he needed rest, needed to escape from the demanding complexity of phenomena and lie hidden on the bosom of the simple and tremendous…

—THOMAS MANN, DEATH IN VENICE AND OTHER TALES


“Brain training” is a big deal these days, with websites and apps offering extensive, research-backed programs that use exercises based on neuroscience to help you improve cognitive function, memory, visual attention, processing speed, flexibility, and executive function.62 “Think faster, focus better, and remember more,” they promise,63 and advocates of brain training tell us, “You exercise your body to keep it fit and young; you need to do the same with your brain!” Whether digital circuit training (no pun intended) works or not, “use it or lose it” is as true for the brain as it is for the body: exercising your brain can keep existing connections strong and vital while building fresh connections as you learn new things. The brain is truly like the rest of your body in another way, too: while it gets “flabby” with too little stimulation, it also is stressed by too much activity; it needs different kinds of “exercise” to increase its different functions, and requires “rest and recovery” time to consolidate its gains.

Earlier we talked about the phenomenon of directed attention and cognitive fatigue. Such overstimulation causes the brain to get stuck in a kind of mental overdrive, continually revving at high speed and making us feel wired and tired at the same time. This wired and tired state describes a majority of college students. These (mostly) young adults are in an age group whose cognitive abilities are maturing and consolidating. However, they also are in the midst of intense and very stressful learning environments that require a lot of directed attention (and, of course, a lot of technology usage to boot)—attention that actually puts a greater demand on their maturing brains and creates more stress than is experienced by the over-twenty-five crowd. (And the digital avalanche is no longer confined to high school students; children of nearly all ages are increasingly occupied with cell phones and tablets more than they are with jump ropes, action figures, and soccer balls.)64

Several years ago researchers did a study of seventy-two undergraduate students living in dormitories at a large midwestern university. The dorm rooms were grouped by the views from their windows: trees and a lake, lawns and buildings, and brick walls and slate rooftops. Researchers visited the students in their rooms and administered standard cognitive tests, including the Symbol Digit Modalities test, which measures attention, visual scanning, and motor speed, and the Necker Cube Pattern Control test, which assesses the capacity to direct attention and inhibit competing stimuli. Students whose rooms overlooked trees and the lake not only performed better on the cognitive tests but also rated their “attentional functioning” as more effective than that of all of the other groups combined.65

University of Utah psychology professor David Strayer is an expert in the wired and tired world of adolescents: he has done extensive research on distracted driving and the effects of technology usage on the human brain. In 2012 Strayer helped conduct a study to see whether time in nature (and time away from media and technology) would improve higher-level brain function. Ruth Ann Atchley and Paul Atchley worked with him to observe fifty-six people who participated in four-to six-day Outward Bound hiking trips, during which they had no access to electronic technology while in the wilderness. Half of the people were given the Remote Associates Test (which evaluates creative thinking, insight, and problem-solving skills) the morning before they set out on their trips; the other half were tested on the morning of their fourth day in the wilderness. The people who took the test during the hike scored 50 percent higher on the test than those who took it before they left. “The current study is unique in that participants were exposed to nature over a sustained period and they were still in that natural setting during testing,” the researchers wrote. “Despite the challenging testing environment, the current research indicates that there is a real, measurable cognitive advantage to be realized if we spend time truly immersed in a natural setting.”66 And it would seem that improved performance from spending time in natural surroundings is not just a short-term phenomenon: Researchers from the University of California, Irvine, discovered that people who had been on a backpacking vacation in the wilderness performed better on a proofreading test (used as a measure of cognitive performance) for several weeks afterward. In contrast, performance on the same test by two other groups—one of which took a nonwilderness vacation and the other continued their usual routine—declined over time.67

“Nature serves as a source that renews our attention, reinstating cognitive functioning with natural elements that invoke affective responses,” write the authors of The Economics of Biophilia. Attentional fatigue, they added, “caus[es] stress to slow the heart rate and breathing while simultaneously arousing digestion to raise energy levels.… The combination induces lowered concentration and decreased effectiveness.”68 Certainly it seems that resting our overworked directed attention circuits and utilizing the “involuntary attention” circuitry that seems to engage when we are in natural settings can help soothe the hyperfocusing parts of the brain. At the same time, however, natural environments engage our senses in ways that our regular, urban, enclosed environments cannot. When all of our senses are engaged with the sights, sounds, smells, feels, and even tastes of nature, our minds are caught up in what Stephen Kaplan calls “soft fascination”:69 the effortless, involuntary occupation of the mind. “Nature, which is filled with intriguing stimuli, modestly grabs attention in a bottom-up fashion, allowing top-down directed-attention abilities a chance to replenish,” writes Kaplan along with his fellow University of Michigan psychologists Marc Berman and John Jonides.70 And by now the evidence is strong that there are no interior or urban environments that come close to having this sort of enhancing effect.71

With this sort of disparity in mind, Catherine Franssen conducted a laboratory experiment with rats that investigated the effects of a natural environment on cognitive performance. Most lab rats are kept in cages made of clear plastic and mesh, with about 140 square inches of floor space per cage. The floor of the cage is usually covered with some kind of wood shavings; there’s normally some kind of feeding and watering device. But Franssen and her team of researchers added natural elements—twigs, rocks, green leaves—to the cages of some of the rats, and plastic toys to the cages of others. Lo and behold, the rats whose cages contained the natural elements exhibited improved cognition, better problem solving, increased neuroplasticity, and more boldness and exploration of their environment.72 Fascinatingly, these were lab rats that had been bred in cages and had never been in a “natural” environment. Were the improvements due simply to a more enriched environment, or did the natural elements added to the cages appeal to some deeper hardwiring? Like a great deal of psychological research, correlation is much more common than definitive proof of causation, but the correlation in this case tracks perfectly with studies of our own brains.

What’s most interesting about time in nature, however, is what happens to the brain when it’s not actively focusing or engaged. Think back to the last time you got your Blue Mind on: in the shower or bathtub, or sitting or walking by the water. You probably weren’t thinking about anything in particular; you let your mind wander to wherever it wanted to go in your relaxed state. Perhaps you caught yourself daydreaming as you gazed out over the sparkling waves or ripples on the creek, and you reluctantly pulled yourself back to the present moment. For a long time scientists thought there was nothing going on in the brain when we allowed ourselves to daydream or “space out.” But now we know that in those moments the brain’s default-mode network is incredibly active. In other words, the brain at rest is not really at rest at all.

M. A. Greenstein is a powerhouse of a woman and educator, with short, dark hair and bright blue eyes. Her institute, GGI, specializes in advocacy and design and is dedicated to advancing access to brain health and knowledge. At Blue Mind 2 she spoke extensively about the default-mode network. “Drift is the freedom to wander in consciousness, and it’s quite possibly one of the most important keys to the actual functioning of our nervous system,” she said. (Note the terminology: though its Middle English origins related to herding, nearly every modern definition of “drift” is nautical.) “Drifting takes us into the default-mode network: the network that’s active unless we are paying attention to something. In other words, it’s basically ‘online’ until we call on other areas of attention. And the default-mode network devours huge amounts of glucose and a disproportionate amount of oxygen.”

That last point seems odd: why would a network be so active when we’re not paying attention? Scientists now theorize that the default-mode network allows the brain to consolidate experiences and thus prepare to react to environmental stimuli. This default-mode functioning has also been shown to constantly “chatter” with the hippocampus, the part of the brain that is key to neuroplastic development and helps create new memories and new learning. “We’re starting to see a picture of ourselves as nervous systems that need to drift, that need to wander so that the brain can process at a very efficient level the amount of information that’s coming in, translating it into neurochemistry and experience,” Greenstein concluded.

All of this makes the notion of daydreaming more complicated—in a good way, because it means that the default network is key to creativity and problem solving. Chen-Bo Zhong of the University of Toronto, Ap Dijksterhuis from Radboud University in Nijmegen, and Adam Galinsky from Northwestern University’s Kellogg School of Management have noted that “conscious thought can subvert the search for creative solutions—novel connections or ideas often insinuate themselves into the conscious mind when attention is directed elsewhere.”73 Indeed, a 2012 study showed scientifically what most people know intuitively: letting the mind wander off the topic of a problem will lead to more creative solutions than focusing exclusively on the problem itself.74 By processing chunks of data it has gathered, and beginning to make connections and to store new pieces of information away (our memories are distributed, not stored at a single node), the brain is beginning to fuse together information from different areas, forming new connections.

How many times have you had an insight, new idea, or solution to a problem pop into your head, seemingly from nowhere? That’s the default-mode network kicking in, allowing your brain to make connections between different elements to create something entirely new. And being around water provides a sensory-rich environment with enough “soft fascination” to let our focused attention rest and the default-mode network to kick in. It’s no coincidence that Archimedes was in the bathtub when he deduced a method for measuring the volume of an object with an irregular shape: the Archimedes Principle). Eureka! (Greek for “I have found it”) indeed.

“Along the shore’s edge are things you won’t find anywhere else,” says Michael Merzenich. “The feel of the water, the smell of the ocean, the birds you see there, the curiosities you see there, the boats on the surface—these are things that are special to that environment. And all of them are inherently personally calming, rewarding, and intriguing.” The little changes in a natural environment—the sound of waves or waterfalls, the negative ions in the air, breezes blowing by—engage the brain’s reticular formation, which calculates the amount of alertness needed to deal with the new stimulation. Most of these small changes produce just enough alertness to keep us curious and aware, but not so much that we can’t relax our focus and let the default-mode network hum along quietly in the background. As naturalist Konrad Lorenz wrote, “A man can sit for hours before an aquarium and stare into it as into the flames of an open fire or the rushing waters of a torrent. All conscious thought is happily lost in this state of apparent vacancy, and yet, in these hours of idleness, one learns essential truths about the macrocosm and the microcosm.”75 Albert Einstein once commented, “Creativity is the residue of wasted time.” But if time spent daydreaming helps us be creative, is it truly time wasted?

Of course, there are times where focus/directed attention merges with the open awareness of “soft fascination” and positive emotion to produce a state of effortless concentration and enjoyment. At these moments, we become lost in what we are doing: we are “in the flow.”

Finding “Flow” in Water


It is the full involvement of flow… that makes for excellence in life.

—MIHALY CSIKSZENTMIHALYI


Almost every surfer I’ve ever known can tell you the precise instant when they got hooked on the sport, that moment when they first experienced the state of flow on the water. They had learned enough to stand on a board and feel the power of a wave propelling them toward shore; skill and exhilaration and an exceptionally beautiful environment came together to create a dopamine rush they would seek again and again. “Moments such as these provide flashes of intense living,” writes Csikszentmihalyi;76 they are moments when we lose track of time, nothing else seems to matter, and we feel we are truly alive and at our best. Writer and leader of the Flow Genome Project Steven Kotler beautifully described this feeling in his book West of Jesus:


I paddled fast to my left, angling toward the next wave, stroked and stood and felt the board accelerate and pumped once and into my bottom turn, and then the world vanished. There was no self, no other. For an instant, I didn’t know where I ended and the wave began.77



Surfers, whitewater rafters, kayakers, swimmers—pretty much anyone who participates in active water sports—along with rock climbers, tennis players, artists, musicians, and creative people of all types can experience flow when a few specific conditions are met. First, flow involves an activity you enjoy on some level; otherwise you would not put in the effort to achieve the second condition of flow, which is to have achieved a level of competence at which you no longer have to think about your performance and can simply enjoy the activity. The initial time you get into a kayak, for example, you have to learn how to get in without tipping over, how to use the paddle, how to steer, and so on; you have to invest a certain amount of directed attention to learn the mechanics of kayaking. Once you master the basics, however, you can start to enjoy the sport, and your focus now shifts to refining your skills, possibly adding more techniques to your repertoire, pursuing greater challenges or new places to kayak.

This is a crucial element of flow: you need to feel that you are being challenged when you undertake the activity. While some surfers will go out whatever the conditions, it’s when the waves are just tough enough that they really feel in the zone. The challenge causes them to merge awareness with action and bring all of their skills to bear. This stretching of one’s abilities combined with a pleasurable activity produces the fourth element of flow: the loss of a sense of the passage of time. When we’re doing something we’re good at and that we enjoy, and yet we’re being stretched by the demands of this particular instance of the activity, we become completely focused on the present moment of doing this thing at this time in this way. We are so engrossed in our sport or project or art or activity that nothing else seems to matter, and we lose all track of time.

Given his interest in sound and the brain, Petr Janata is unsurprisingly an expert on flow in a very specific context: how the neural systems of perception, attention, memory, action, and emotion interact when we play or listen to music.78 Janata points out that when we perform music, we are actively involved in an experience that can easily lead to flow; that is, we are usually doing something we have some experience with, and usually it is a pleasurable endeavor.79 At the Blue Mind 2 conference, he posited that the medial prefrontal cortex (the part of the brain associated closely with emotions, self-image, creativity, and insight) is particularly activated by water. The comparisons between the brain on music and the brain on water poured out easily and steadily. Indeed, Janata remarked, “The same aesthetic emotions associated with music—for example, joy, sadness, tension, wonder, peacefulness, power, nostalgia, transcendence—all come up when people talk about being near water.”

Recall that being challenged is a big part of what focuses the mind into a flow state. If each wave were exactly the same, the novelty that helps us reach Blue Mind won’t be there; we’ll habituate. Luckily, each wave is different (thank you, water). But not every task balances the raw and the cooked, so part of what we need to do when getting our Blue Mind on is to make sure that the routine doesn’t become too routine. Recalls Ellen Langer,


We did a study with symphony musicians, who, it turns out, are bored to death. They’re playing the same pieces over and over again, and yet it’s a high-status job that they can’t easily walk away from. So we had groups of them perform. Some were told to replicate a previous performance they’d liked—that is, to play pretty mindlessly. Others were told to make their individual performance new in subtle ways—to play mindfully. Remember: This wasn’t jazz, so the changes were very subtle indeed. But when we played recordings of the symphonies for people who knew nothing about the study, they overwhelmingly preferred the mindfully played pieces. So here we had a group performance where everybody was doing their own thing, and it was better.80



This Must Be the Place

While Csikszentmihalyi and others have shown that humans can access the state of flow in different places and with different activities, for many of us there seem to be particular locations and conditions where it is easier to perform at our best, and in particular to access the “flow” state of creativity. When we immerse ourselves fully in sensory-rich surroundings, paying mindful attention to where we are and what we are doing, even something as simple as a walk through a park or a float along a river can engage both our directed attention and default-mode networks, giving us the experience of mindful yet restful focus. A few years ago David Strayer took five neuroscientists, a guide, a photographer, and Matt Richtel, a reporter for the New York Times, on a seven-day trip on the San Juan River in southern Utah. For five days there would be no cell phone reception or Internet access; the travelers would be without technology of any kind. The scientists were interested in seeing what would happen to their cognition with the only stimulation available coming from the river, its environs, and each other.

Over those next five days the constant interruptions of modern life receded as the travelers paddled through rapids (intense focus), hiked trails along the canyon walls (physical stress), and floated along calm stretches of water where they could admire the natural beauty around them. And, as Richtel observed, ideas started to flow freely. The scientists agreed that “something” was happening cognitively that seemed to clear their heads and open them up to fruitful discussions on a wide range of topics.81 Was it due to a lack of distractions? Their brains finally getting the rest they desperately needed? Immersion in nature and time on the water? The nighttime darkness revealing a staggeringly dense assembly of stars? A change of scenery, or simply getting away from their regular routine? All of these factors may have contributed; but regardless of the reason, it is clear that getting away, and getting away in nature, can help us be better at what we do.

But a long river trip with a group of scientists is not in itself science, and the significance of the changes experienced was a matter of debate for the group. The more skeptical among them weren’t convinced anything lasting—personally or scientifically—would come of the excursion. Yet by the time they emerged, Art Kramer, an ambitious, accomplished, and extremely driven University of Illinois neuroscientist, noted that “time was slowing down” (for the first time since he’d been fifteen years old) and commented that he wanted to look at whether clearer thoughts and other benefits to the brain came from being in nature, the physical exertion of paddling and hiking, or a mixture. Todd Braver, a psychology professor at Washington University in St. Louis, was making plans to study the brain at rest and in nature, using imaging technology. Paul Atchley, the professor at the University of Kansas who told us about the challenges of driving and texting at the same time, had further insights into the addictiveness of digital stimulation. Steven Yantis, chairman of the psychological and brain sciences department at Johns Hopkins and a brain imaging expert, pointed to a late-night conversation “beneath stars and circling bats” as the backdrop to thinking about new ways to understand his investigations of cognitive control during task switching. All of the scientists recommended a little downtime as treatment for a cluttered mind. As the river flowed, so did the ideas, noted Richtel.

Putting the dots together, it’s clear that while an extended river trip is great, even a little time outdoors can do wonderful things. Sculptor David Eisenhour described it this way: “Being in nature quiets my mind, and out of that quietness is where the real art happens.”82 Ralph Waldo Emerson said of Henry David Thoreau, “The length of his walk uniformly made the length of his writing. If shut up in the house he did not write at all.”83 That’s been true for countless numbers of people, and with good neurological reason. The list of intellectual and artistic breakthroughs sparked by a wander or a swim is long indeed. Sometimes to get somewhere, you have to go somewhere.

David Pu’u is part native Hawaiian and all world-class waterman. He’s a federally certified first responder and rescue boat operator—in other words, he’s the water-safety guy who will get you out of trouble in pretty much any kind of marine environment. But David’s often the one who got you into trouble in the first place, because in addition to all the above he’s an internationally renowned photographer and cinematographer known for getting the “big pictures” of surfers at Mavericks, sharks off the coast of Hawaii, and whitewater rafters on the American River. David’s photos appear in such magazines as Sports Illustrated, National Geographic, and Time. He knows wave hydrology and meteorology; he can figure out what the weather’s going to do and how the waves will break around a reef or shoal. And no wonder: he’s been around the ocean all his life, and spends about 250 days a year in the water. He shoots in, on, underneath, and near water; and you’ll find him using almost every kind of moving vehicle—from jet skis, helicopters, and airplanes to boats and surfboards—to get into perfect position for the shot that, he freely admits, his intuition guides him to take.

But David’s creativity reaches far beyond his ability to capture the perfect image. His background includes competitive surfing, cycling, swimming, and auto racing, as well as literature and art. He’s a provocative thinker who’s not afraid to ask probing questions of anyone, whether it’s an audience of the top people at NOAA and the Department of Defense or a group of handpicked invitees to the 2012 Sea-Space Initiative (a conference that brings together some of the most innovative thinkers who study “inner and outer space”).

Ultimately, as David points out, art is not about beauty or cognition but about communication, connection, and impact. “Beauty is just finding and connecting to someone’s spirit,” he says. “You try to communicate not what you saw, but what went on inside in your soul. You use a visual thing to inform the soul and educate the spirit. And that’s what creates community, that’s what creates communication, that’s how we connect. And that’s the goal of anything in art.”

David’s extreme in his relationship with water, but one of the most encouraging findings of neuroaesthetics is that artistic representations can inspire brain activity similar to what it would be like if you encountered the real thing. This is especially important when it comes to water. While nothing can compare to sitting by a river or swimming in a pool or wading along the seashore, simply looking at pictures of such watery places causes our brain to shift into Blue Mind mode. This transitive potency is profound—just ask Michael J. Fox—and we’ll turn to it, and other ways you can bring the blue into your dry life, next.
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Only Connect


Our lives are connected by a thousand invisible threads…

—HERMAN MELVILLE


When Harvard Medical School psychiatrist and empathy researcher Helen Riess spoke at our third Blue Mind Summit, on Block Island, she opened her talk with a video of birds over Midway Island, in the middle of the Pacific Ocean. The skies were filled with seagulls and albatrosses, their wings spread, their calls echoing over the soundtrack of ocean waves and Spanish guitar. Birds were walking and sitting on a green hill; there were close-ups of white and brown gulls together, their heads hovering over speckled eggs in nests; brown and fluffy chicks, taking food from their mothers’ mouths…

Then the image changed: atop grayish sand you could just identify the skeletal head and desiccated body of an albatross, and in the middle of the body, just where the stomach would have been, was a pile of plastic debris—bottle tops, scraps of plastic bags, rectangular bits of unidentifiable trash. The scene, captured by photographer Chris Jordan and cinematographer Jan Vozenilek, shifted to a nest with a lone egg in it, the rest of the nest completely filled with plastic waste. Next you saw a bird lying gasping, twitching, on the ground; in the next picture a human hand reached into the body of that same bird and pulled out handfuls of bottle tops.1

It was very quiet in the room after the video ended. Then Riess said, “Because of this clip, I will never throw a bottle cap randomly away again. That is how empathy works. Empathy takes impressions, images, sounds, and sights, and then something happens in the human mind that translates all of that into a feeling we can’t get away from. Empathy is what connects us to all living beings.” Empathy, she explained, involves higher-order reasoning capabilities that let us imagine how others are feeling even if we don’t feel the same way ourselves. Empathy and reading others’ emotions, intentions, and physical states are thus critical to our ability to function successfully within social contexts. Perhaps that’s why empathy is hardwired into our neurochemistry and neurobiology. Helen’s empathy drove her compassion, which led to her rethinking of those maligned little plastic caps (which now always remind her of the ill-fated albatross on Midway Island). “Empathy by itself is like an electric pump through which no water circulates, and it will quickly overheat and burn,” wrote Matthieu Ricard (whom we’ll meet a bit later under very different circumstances).2

About twenty years ago, scientists in Italy discovered that when macaque monkeys implanted with electrodes in the ventral premotor cortex F5 area3 watched researchers picking up and eating peanuts, the neurons in the monkeys’ brains responsible for the same actions lit up. Because these specialized neurons essentially “mirrored” the actions of others, they were called mirror neurons. Immediately scientists wondered whether people possessed the same kind of neurons, and if so, where they would be located in the brain. Subsequent studies using fMRI imaging of humans showed that groups of neurons in the inferior frontal gyrus responded both to watching and doing the same action.4

Studying mirror neurons has opened up new lines of research into the ways humans relate to each other. “There’s been an explosion of scientific research into shared neural circuits, or what’s going on in our brains when things are happening in other people’s brains,” observed Riess. “In other words, the substrate of empathy.”

The existence of mirror neurons demonstrates that we are wired to connect to the idea that the physical and emotional processes going on inside of you have their resonance inside of me. “Based on… sensory inputs, we can mirror not only the behavioral intentions of others, but also their emotional states,” writes Dan Siegel. “This is the way we not only imitate others’ behaviors but actually come to resonate with their feelings—the internal mental flow of their minds. We sense not only what action is coming next, but also the emotional energy that underlies the behavior.”5 We read others’ emotions long before we’re even conscious of it. In another fascinating experiment, psychologist Ulf Dimberg of Uppsala University in Sweden studied the ability of subjects to react to angry and happy faces flashed on a computer screen. Not only did people automatically frown slightly when they saw anger and turn up the corners of their mouths when a happy face appeared, but they did so 500 milliseconds after the picture appeared—faster than the conscious mind could register the image.6

Humans also demonstrate high degrees of physiological synchronization: we yawn when someone else yawns, laugh when they laugh, and, in the case of babies, cry when they hear someone else crying. “These sensory, motor and emotional processes are playing an important role in our understanding of others,” says Art Glenberg, a professor in the Psychology Department at Arizona State University and an expert in what is being called “embodied cognition.”7

Unfortunately, empathy also has its downside: when we see someone in distress and say, “I feel your pain,” we sometimes mean it literally. Riess described an experiment conducted by neuroscientist Tania Singer. Singer recruited sixteen couples, and had the female member of each couple spend some time in an fMRI scanner. She then gave each woman an electric shock to her right hand and mapped the areas in the brain that were activated by the pain. Next, Singer let the women know that their spouses had just received the same shocks, and mapped their reactions. Some of the same areas in the brain that had lit up when the women themselves were in pain activated when they knew their spouses were in pain. The circuits associated with feeling pain physically were relatively quiet, but the networks having to do with the emotional aspects of pain lit up significantly.8 As Riess pointed out, this experiment showed that while the experience of empathy can lead to a greater sense of connection and altruism, it also can produce emotional distress and even caregiver burnout.

It may seem strange that any of this has anything to do with Blue Mind. But while we’ve been talking about mindfulness in terms of its ability to boost creativity and focus, to help us contextualize our personal lives and better decide what is and isn’t urgent, we haven’t really discussed some of the core elements of the mindful state. Yet this ability to recognize a greater whole is, in the end, the very essence of Blue Mind. In order to shed our stress and distraction, we need to recognize that our lives are part of a larger natural system. The word “holistic” essentially refers to the idea that pieces together are more than the sum of their parts. Our eminence thus comes from realizing that the question mark is more powerful than the exclamation point, that all of our decisions should be understood relative to the inordinate and mysterious hospitality that water allows us to tap into. But in order to reach Blue Mind we have to go beyond ourselves—we need to tap into each other.

Connecting with Nature


We need the sun, the moon, the stars, the rivers and the mountains and birds, the fish in the sea, to evoke a world of mystery, to evoke the sacred.

—THOMAS BERRY, THE GREAT WORK


When scientist (and agnostic) T. H. Huxley was asked to write the opening article for the very first edition of Nature, in 1869, he declared there could be “no more fitting preface” than a “rhapsody” by Johann Wolfgang von Goethe. “We are surrounded and embraced by her: powerless to separate ourselves from her, and powerless to penetrate beyond her,” Goethe wrote, and Huxley concludes, “It may be, that long after the theories of the philosophers whose achievements are recorded in these pages, are obsolete, the vision of the poet will remain as a truthful and efficient symbol of the wonder and the mystery of Nature.”9

In study after study, those who choose to spend time in nature speak about its ability to make us feel more connected to something outside of ourselves—something bigger, more transcendent, and universal. Some of my favorite recent studies include a 2011 survey of 452 students in Edmonton, Alberta, which showed that feeling connected to nature led to greater feelings of awe, vitality, purpose, and more positive emotions overall.10 In another study, people who viewed nature scenes and imagined themselves fully immersed in nature were more concerned with prosocial goals and more willing to give to others.11

What is it about nature that inspires this feeling of connection?

First, the most frequently mentioned “transcendent” aspect of the natural world is its beauty—an increasingly exotic beauty, in our Red Mind world. “Even the person whose sole experience with nature consists of lying on a beach and watching the waves will not be surprised that those who visit the wilderness list aesthetics as one of their main objectives,” writes Winifred Gallagher in The Power of Place.12 Perhaps because our ancient ancestors saw beauty in the shapes and colors of the natural world, our response to nature’s aesthetics is deep—and often poetic. And the experience goes well beyond the visual: we come across unfamiliar (read: novel) sounds, smells, flora, and tastes that we would not encounter back home. This is the way author and wilderness guide Sigurd F. Olson described one of his most memorable and beautiful moments in nature:


A school of perch darted in and out of the rocks. They were green and gold and black, and I was fascinated by their beauty. Seagulls wheeled and cried above me. Waves crashed against the pier. I was alone in a wild and lovely place, part at last of the wind and the water, part of the dark forest through which I had come, and of all the wild sounds and colors and feelings of the place I had found. That day I entered into a life of indescribable beauty and delight. There I believe I heard the singing wilderness for the first time.13



Nature generously bestows a grandeur that puts us in our place. When he was a teenager, neuroscientist Dan Siegel would ride his bike to the beach, walk along the ocean edge, and think deep thoughts. “I’d watch the waves and be filled with wonder—about life, the tides, the sea,” he recalled. “The force of the moon beckoning the water, raising it up toward the cliffs, then pulling it back down beyond the rocky pools, back out to sea… These tides, I thought, would continue their eternal cycle long after I was gone from this earth.”14 Trees, grass, water, sand—all are familiar to us, yet the size and scale of nature can make us catch our breath and marvel at its power. In its age, majesty, and complexity, nature dwarfs us—and yet we are drawn there because it puts our humanity into proper perspective. We encounter nature in a very physical sense when we walk, hike, climb, sail, paddle, swim, run, ski, or snowshoe through it; as hiker Adrian Juric says, these elemental forces “resist the sense of self we have worked so hard to establish” and cut us down to size.15

A 2007 study asked participants to describe a time when they saw a beautiful natural scene and to rate the level at which they felt ten different emotions. Words like awe, rapture, love, and contentment were ranked highest; people tended to agree with statements like, “I felt small or insignificant,” “I felt the presence of something greater than myself,” “I felt connected with the world around me,” “I was unaware of my day-to-day concerns,” and “I did not want the experience to end.”16 When participants in wilderness expeditions in the United States were surveyed in 1998, fully 80 percent said they had a greater spiritual connection with nature as a result of their trips.17 We realize what I like to think of as a positive lack of control, as opposed to the lack of control we feel in our overstressed, overwhelmed lives. Our inability to have power over our inboxes and bank accounts and waistlines (not to mention the economy and international conflicts) simply makes us feel worse about ourselves. But in nature we realize there is something so immeasurable, so magnificent, that it exists both with us and without us. That recognition can transform our sense of responsibility and renovate our list of priorities.

Recent studies have focused on the different neural networks that we use when focusing on things outside ourselves (the extrinsic network) and when focusing on self-reflection and emotion (the intrinsic, or default network). The brain usually switches between the two, but cognitive neuroscience researcher Zoran Josipovic discovered that experienced meditators could keep both networks active at the same time while they meditated.18 Doing so lowered the wall between self and environment, possibly with the effect of inspiring feelings of harmony with the world. That ability to simultaneously hold awareness of self and other is called nonduality, or oneness in both Eastern and Western philosophies. There’s a sense of connection with everything, of no separation, of being part of something infinitely large and wonderful. Senses are sharpened; you see, hear, feel, taste, and smell more fully. Feelings of happiness, contentment, bliss, awe, and gratitude arise for no reason—some spiritual masters refer to this as “causeless joy.” There’s a sense of timelessness, or time seems to slow to a crawl. There’s a sense of wanting or needing nothing else. Some would call it communion with the natural world; some would call it the experience of God. Perhaps most people wouldn’t even know to put words of any sort to it.

Meditation can bring us to this state, as can prayer and other spiritual practices. But many of us feel moments or even hours of that sense of oneness and spirituality when we interact with nature, especially with water and the creatures we find there. “One cannot help but develop some form of attachment to the various social and natural landscapes that one encounters and moves through in one’s lifetime, and frequently the feelings one forms in response to a particular place can be especially strong and overwhelming,” state Laura Fredrickson and Dorothy Anderson.19 We become attached to our particular “piece” of nature and treasure it for the experiences we have had there: it becomes our “sacred space.” Your sacred space may be an inaccessible bit of wilderness reached only by foot or canoe; or it may be amidst the waters themselves, as you fished, sailed, or slipped in and felt the power of the water beneath or around you. But whenever or however you enter it, you feel connected to something greater than yourself.

Psychologist Abraham Maslow believed that because man’s “higher and transcendent nature” is “part of his essence,”20 occasionally we can access the mystical consciousness William James described. Maslow called these moments peak-experiences, and described them as “non-striving, non-self-centered, purposeless, self-validating, end-experiences and states of perfection and of goal attainment.”21 Psychologists studying these peak moments believe that they share certain characteristics: a complete focus of attention; an absence of fear; a perception that the world is good; a feeling of connection and even merging with the environment; feeling humbled by the experience and fortunate to have participated in it; a sense that time and space have altered and one is immersed in the present moment; a feeling that the experience is real, true, and valuable; flashes of insight and emotions not experienced in daily life; and a realization of the meaningfulness of the experience and the significance for one’s future life.22 When we access these states, we see ourselves not as separate but as “embedded” in our relationships with everything in the world; we are part of everything, and everything is part of us.23

Many times such peak experiences involve pushing yourself past perceived limitations. Catherine Franssen saw this with skydivers and rock climbers; Jaimal Yogis and other big-wave surfers describe moments in the ocean when “the wave demanded such hyper-focus… there wasn’t even time to differentiate between one’s body and the wave.”24 On the South Fork of the American River in California, a white-water rafter described the experience like this:


The top of the mountain finally gives up at the end of the peninsula that creates the S turn I admire so much. The velocity of the water increases dramatically, the negative ions in the air from the rapids changes everyone’s attitude. As I approach the thunder, my muscles throughout my entire body come to attention—as always, I go through the rocks 100 yards upstream I call the Goal Posts, knowing that if I can float my boat through them, I’ll be OK in Troublemaker. Approaching the final turn… I tense as I grip my oars, I totally relax my mind and go for the flow—punch the hole and slip by the rock. And like magic, another peel off the layers of life, off the old onion, exposing fresh flesh and a new perspective on life.25



This sort of expansive awareness—“a new perspective on life”—is almost inevitably common in such circumstances that combine the natural world and water.26 Indeed, as a spiritual element of the natural world, there seems to be something particular about water that permeates humanity’s consciousness. When seeking to describe the experience of wholeness, limitlessness, and eternity, Freud drew on his correspondence with French writer (and student of Eastern religions) Romain Rolland and called it the “oceanic feeling.”27, 28 Many of our spiritual and religious traditions feature water. In the Tao Te Ching (written somewhere between the sixth and fourth century B.C.E.), Chinese philosopher Lao-Tzu wrote, “Of all the elements in the cosmological construct of the world, Fire, Water, Earth, Mineral and Nature, the Sage takes Water as his preceptor.” The Buddha likened life to a river that is always flowing, changing from moment to moment. Water is integral to the creation myths of ancient civilizations from Egypt to Japan. “The spirit of God moved upon the face of the waters” (Genesis 1:2, King James Bible). “We [God] made from water every living thing,” (The Quran, sūrat l-anbiyāa [The Prophets] 21:30). “Darkness was hidden by darkness in the beginning, / With no distinguishing sign, all this was water” (Rigveda 10:129:3). Hindus consider it sacred to bathe in the Ganga, “Mother Ganges”; Christian pilgrims flock to the river Jordan and Lourdes; Islamic pilgrims visit the Zamzam well in Mecca while performing the hajj. Humans ritually use water to cleanse themselves of metaphysical pollution (“The sea can wash away all evils,” says Iphigenia, declaring her brother Orestes cleansed of the murder of his mother),29 and as a means of consecrating the living (baptism with holy water) and the dead (bathing the body before burial). For many indigenous peoples around the world, water represents humanity’s connection to all living things. Elizabeth Woody, a member of the Yakima Nation in Oregon, says, “Water is a sacrament in our religious practices and overarching medicine. It is the central symbol of our cycle of ceremonies. Along the ‘Big River,’ the Columbia, we wake with a drink of water, and close out the day with a sip and prayer.… Water equals all life.”30

In 2010, Ian Foster of the University of Montana did a study of the spiritual connection felt by people on canoe trips through the Minnesota Boundary Waters Canoe Area Wilderness (BWCA), which consists of approximately 1.3 million acres with 1,175 lakes and hundreds of miles of streams. Much of the BWCA is accessible only by canoe, yet every year more than 250,000 people visit it to hike, canoe, kayak, fish, hunt, or camp. Foster conducted his research by canoeing to different campsites in the area and asking people to describe their experience of the wilderness. “Rather than standing at the trailhead after taking my morning shower and asking them about their trip and experiences, I was there, in a wild landscape,” Foster wrote. “[I] had bathed in the lakes, caught fish for dinner (albeit twice in thirty days), paddled into the winds, and combated the same swarms of mosquitoes.”31 He discovered that it was in the beauty and quiet of “plateau-experiences” that people felt the closest to spirit. One man, “Tom,” talked of soaking in “everything—the water, the trees, the sky the breeze.… I just turn off everything else and just soak in what is around me and take time to be thankful for it.”32 Being immersed in the natural experience, with limited social contact and cultural input, and required to interact with nature in much the same way that people native to the area had done for thousands of years—in such conditions, Foster commented, people’s connection to something greater than themselves and to their surroundings was “kindled, stoked, and/or sustained.”33

In descriptions of their spiritual connection to their environment, Foster discovered that water consistently played a significant part. The natural beauty of water and sky (in the Dakota language, Minnesota means “where the water reflects the heavens”) touched many people. “Mary” described one such encounter:


Yesterday we stayed at a campsite on Hudson Lake and the sky was this bright pink and purple, and it looked water colored—so amazing, like it couldn’t even be real.… As the night gradually came on, the sky was getting darker and the water took that on, and I was just watching these two mediums entirely change all the time.… In that moment you are like, “Why am I here? What put me here in the spot so that I can feel this?”34



Peak and plateau experiences in nature are remarkable not just for their momentary impact, but, more important, for the effects they have when we return to our regular lives. In the middle of a busy day, on the streets of a large city, or in an office, with our eyes locked on the screen of our smartphone or tablet or laptop, taking a moment to remember a transcendent moment when the mind calmed and the heart opened to the beauty and wonder of nature can transport us back to the experience of feeling connected with nature, spirit, the divine, or whatever inadequate name we give it. “Nancy” summed up her own return experience: “I grasped something out there.… It’s like everything is all right. This kind of deep sense of happiness, just by thinking back on it, is so powerful.”35

The Million-Dollar Fish


Fish are friends, not food.

—BRUCE THE SHARK, FINDING NEMO


The Tsukiji Market in Tokyo is the world’s biggest wholesale fish and seafood market. Every day (except Sundays and holidays) 1,600 vendors sell more than 400 different varieties of seafood, from seaweed to whale. The most prized fish of all is bluefin tuna. Approximately 80 percent of the bluefin caught anywhere in the world makes its way to consumers in Japan.36 Bluefin tuna used to be ground up for cat food because no one wanted to eat it. But starting in the 1970s, it became a delicacy—especially the belly loin cut known as toro. According to seafood wholesaler Catalina Offshore Products, “The high fat content of bluefin toro results in meat that is pink to white color with a rich, buttery taste that melts in your mouth.”37 At the best Tokyo sushi bars, a single piece of top-grade toro can sell for around $24.38

I first visited the market in summertime, but at Tsukiji, it’s considered an honor to buy the first bluefin tuna of the year, so the New Year’s Day fish auction attracts a lot of interest from restaurateurs looking to gain status (and publicity) from a winning bid. In 2013, the winner was Kiyoshi Kimura, owner of a Tokyo-based restaurant chain, who paid $1.76 million for the first bluefin of the year. The tuna weighed approximately 489 pounds, so Mr. Kimura shelled out around $225 an ounce for his prize. However, he reported, the fish would probably bring in only about $4.60 per serving once it reached the customers in his restaurants later that day.39

What businessman would buy something when he knew he would never even come close to recouping his investment? Simple: the jaw-dropping sale price was mostly a matter of national pride, marketing, and good feelings, explained Kimura as he cut up the fish, holding aloft its torpedo-like, silver head to a sea of flashing cameras.

According to a report published just twenty-two days after Kimura’s record-setting purchase, Pacific bluefin tuna numbers were down 96.4 percent from unfished levels.40 A further dismaying statistic is that 90 percent of bluefin are caught before they reach an age where they can reproduce.41 Paying that much for the first bluefin of 2013 was great publicity, free advertising, and a chance to intimidate the competition by demonstrating the size of your bankroll, but as the director of global tuna conservation at the Pew Environment Group, Amanda Nickson, speculated, “You have to wonder what that last fish is going to cost.”42

Why are we willing to pay so much for bluefin tuna, shark-fin soup, or turtle eggs even though (or perhaps because) these creatures are rare or endangered? The million-dollar tuna is a clear example of how the search for immediate gratification, increased status, and our inability to envision long-term consequences can result in what I call the neuroscience of destruction. And is it possible, as David Pu’u says, that with greater self-understanding and self-awareness we can make better choices that can lead to a better future—choices that not only preserve our natural world, but the chance for more access to Blue Mind?

Our Psychological Relationship to the World


We want the maximum good per person; but what is good? To one person it is wilderness, to another it is ski lodges for thousands.

—GARRETT HARDIN, “THE TRAGEDY OF THE COMMONS”


For about five years the city of San Diego has been running a Think Blue San Diego media campaign, including a series of commercials that ran on TV and in local movie theaters. One of the commercials, entitled “Karma,” showed what would happen if someone who threw a piece of trash on the street was affected directly by everything that washed down to the ocean through storm drains. The businessman who has thrown away a gum wrapper while walking (1) gets doused by a soft drink thrown by a woman in a car, (2) steps in dog poop, and (3) is covered in kitchen garbage that another woman throws from her balcony.43 “Think Blue, San Diego,” the voice-over exhorts.44 It’s an amusing way to show the effects of a small action—effects that we usually don’t think about because we can’t see them directly.

The brain has an amazing ability to hide a world of truth from us. We’re surrounded by billions of feelings, tactile senses, memories, sounds, smells, and a barrage of voices, and most of the time the brain insulates and protects us from much of it. But that thick padding comes with a cost: it means we really have no idea—most of the time—why and how we do what we do. Our brains excel at rationalization and self-deception, and these tendencies are hardwired into our cognitive apparatus.

According to a theory developed by the Swiss psychologist and philosopher Jean Piaget, when you hide your face from a baby, he or she thinks you’re truly gone—the object (your face) is not a permanent part of the baby’s perception. When you reveal your face again, the baby is surprised and (hopefully) delighted. At a certain point, however, the brain develops enough to realize that whether hidden or not, an object is still there. While there are disagreements about the age at which babies understand “object permanence,” I believe a version of it affects our relationship with water and nature. In the “Think Blue” video, the man who threw out the gum wrapper, the woman who tossed the drink, and the lady who dumped the kitchen garbage without looking where it landed were all subject to the “out of sight, out of mind” principle. If we don’t see our trash washing down storm drains to the beach, we don’t worry about it. If we don’t see homeless people on our way to work, most of us pay little attention to the homeless issue in our community. Unless people feel they and their families are threatened directly—by global warming, water pollution, beach erosion, or toxic waste, for example—then it’s not likely they will pay much attention to the issue.

The flip side of “out of sight, out of mind” is also an example of cognitive blindness—if the environment where we live seems okay, then we don’t really believe there’s a problem. Barton Seaver is a National Geographic Fellow and director of the Healthy and Sustainable Food Program at the Center for Health and the Global Environment at the Harvard School of Public Health in Boston, and he points out that because we can go down to our local supermarket and see cod on sale every day, it’s hard for us to believe that cod stocks have been decimated. If we visit a river or stream and the water looks and smells clean, we may not believe that the levels of pollution in our creeks, rivers, and streams are rising and the water is unsafe. No need for conservation when you’ve got plenty of water, right?

The most fundamental evolutionary force is the urge of every human to survive. For millions of years, when there were far fewer humans, we could exploit natural resources without the fear of exhausting them. We didn’t have to think much about ecology or sustainability; we could just move on to somewhere else. We were concerned about survival of ourselves, our families, and our species, in that order. And now, because the threats to our species often feel distant and intractable, and survival seems theoretical rather than practical (“Temperature rise? Coastal flooding? A hole in the ozone?”), we find them hard to take seriously enough to do anything about them.

In his famous 1968 paper “The Tragedy of the Commons,” the American ecologist Garrett Hardin stated that people will do things that are against the common good if (1) it will provide them with a greater benefit, and (2) they think they can get away with it. A lobsterman might set out more traps than he’s allowed or put traps in protected areas, for example, because it will bring in more money for his family. We are “hardwired to be very self-centered and self-biased… good consumers but not good conservationists,” comments Michael Soulé, one of the pioneers of conservation biology.45

The same year that Hardin wrote his paper, social psychologists John Darley and Bibb Latané performed a famous experiment: they sat students in a classroom and then slowly filled it with smoke that suggested that there was a fire nearby. If a student was alone in the classroom, he or she usually left quickly. However, if the student sat with a group of two to four other people (who were part of the experiment), and those people did not leave when the room filled with smoke, the student often remained—even if the smoke was so thick he or she could no longer see the other people in the group. Embarrassment and confusion were the two reasons cited by the students for not moving, but they also said they were looking to the others in the room to signal if there was anything wrong.46

The people we are with and the groups of which we are part are the strongest external factors influencing our decisions. Mark van Vugt theorizes that this is part of our hardwired response to the world: starting from birth, we unconsciously copy the behaviors of others around us. But not only the actions: we also imitate their beliefs, views, and decisions. Van Vugt points out, for example, that while most homeowners will say that the conservation behaviors of their neighbors has little effect on their own, the “greenness” of our neighbors is one of the strongest predictors of our own energy and water use. 47

On the flip side, we tend to cognitively separate ourselves from those who are not part of our family, group, or tribe. “We all have a compassion blind spot—people we do not see as fully human; whose suffering is not as real as our own, or not as deserving of compassion as our own,” says Stanford’s Kelly McGonigal, describing to attendees of the first Blue Mind Summit a 2007 study of how the brain reacts to people we consider part of extreme “out-groups.” Instead of triggering emotions like pity or compassion, out-group individuals trigger activation in regions of the brain associated with disgust and threat consistent with aversive responses to rotting food.48 It’s part of our evolutionary cognitive programming to feel repugnance in such circumstances, but this tendency often prevents us from feeling either compassion or any kind of responsibility to help cure the problem.

Empathy, Compassion, and Oneness


Compassion is the keen awareness of the interdependence of all things.

—THOMAS MERTON


Matthieu Ricard is a large man with a shaved head, maroon-and-orange robes, and a warm, beautiful smile. A Buddhist monk as well as a photographer, philosopher, and author (who holds a Ph.D. in molecular genetics), he has been the subject of several studies of the neuroscience of happiness, meditation, and mindfulness, and a few years ago he agreed to participate in an experiment to examine the neural signature of compassion. A research team led by Tania Singer asked Ricard to immerse himself in what they describe as three different forms of compassion (nonspecific, compassion for the suffering, and a general loving-kindness) while his brain was scanned using fMRI imaging. The researchers were surprised to see that in response to images depicting human suffering, none of the “empathy for pain” circuits in Ricard’s brain were being activated. Instead, his brain lit up areas associated with positive emotions, affiliation, love, and reward. Intrigued, the researchers asked Ricard to agree to be scanned again while he focused on emotionally sharing the pain of others’ suffering. As he was being observed, Ricard brought up the memory of watching a documentary on children in a Romanian orphanage. “These children were completely emaciated and emotionally abandoned,” he recalled. He promptly exhibited emotional empathy, his emotional pain network firing strongly. After a very short time, not surprisingly, he felt emotionally exhausted and “burnt out.” Ricard was then given the choice either to leave the scanner or to continue the experiment while attempting to shift his feelings from pain to compassion. He continued.

While empathy and compassion are on a continuum of connection, compassion moves from “feel your pain” to “heal your pain.” Indeed, as Ricard’s scan progressed, his fMRI readings indicated that he had “turned off” the pain circuits and “turned on” the most positive areas of the brain associated with compassion. “Engaging in compassion meditation completely altered my mental landscape,” he said. “Although the images of the suffering children were still as vivid as before, they no longer induced distress. Instead, I felt natural and boundless love for these children and the courage to approach and console them. In addition, the distance between the children and myself had completely disappeared.”49

This desire to act links compassion to altruism, that is, actions to benefit others without the expectation of personal benefit. Just as we instinctively imitate others and sense their emotions, we also seem to have an instinctive desire to help others. A series of studies conducted by researchers from Harvard University’s Laboratory for Developmental Studies and the Max Planck Institute in Germany have shown that children as young as fourteen months spontaneously engage in helping behaviors, such as picking up a clothespin when an adult “accidentally” dropped it and then handing it back to the adult. These behaviors occur almost immediately, whether the parent is present or not, and even if the children must overcome obstacles or forsake playing with a new toy to help.50 By now, you should expect that such actions involve neurochemical reinforcement, and that’s certainly the case here: compassion and altruism have been linked to the release of beta-endorphins, the opioid hormones present when we experience feelings of love, warmth, caring, and social bonding. According to neuroscientist Joshua A. Grant, studies at the Max Planck Institute show that “brain regions involved in opioid signaling are active during compassion.”51 This may explain some of the broader benefits we receive from exercising compassion and altruism, which include better physical health and improved stress response.52

Matthieu Ricard is obviously an exception. But fortunately, you don’t need to be a Buddhist monk with a molecular genetics Ph.D. to train your brain to change empathy into compassion. Even better, that training can happen in a very short period of time. A 2008 Stanford study found that as little as seven minutes of “loving-kindness” meditation increased feelings of closeness and social connection—a seven-point scale measured connectedness, similarity, and positivity—between subjects and photos of complete strangers.53 On the neuroscience side, those who practiced loving-kindness meditation or participated in compassion training have demonstrated greater understanding of others’ emotions and greater executive control.54 Sounds a lot like Blue Mind.

The natural inclination of compassion is to extend and expand outward. As psychology professor David DeSteno commented, this is the goal of most meditation practices in spiritual and secular traditions: to “break free” from concepts that divide us and to view all creation with compassion and love.55 When we do so, we can reshape our brains to tap into the experience of unified consciousness, or oneness with all things—including Blue Mind at its most powerful.

Hearts and Minds


No sensible decision can be made any longer without taking into account not only the world as it is, but the world as it will be.

—ISAAC ASIMOV


“Neuroscience tries to understand two questions,” says the director of Duke University’s Center for Cognitive Neuroscience, Scott Huettel. “We try to understand why we value something—why there are some things we care about—and how we make trade-offs between the things we value.” Value is assessed based on both internal and external factors. The emotional brain is hardwired to overvalue instant gratification and undervalue future rewards. Vanderbilt’s David Zald, whom we met earlier when discussing addiction, tells us that studies in rodents show there are twice as many cells in the orbital frontal cortex that respond to immediate reward as cells that respond to the signal for a delayed reward. This is why we will eat the chocolate cake that’s in front of us even though we have a longer-term goal of losing ten pounds, and why we find it hard to save for retirement when we’re in our twenties and thirties. It’s also one of the biggest barriers to making long-term changes that will decrease our carbon footprint.

So what will make us change our destructive ways? Fear can be a great short-term motivator, but the muffling power of habituation and the damaging distraction and suffocation that come from its Red Mind qualities makes us choose “flight” over trying to stay and do something. Jacques Cousteau once said, “People protect what they love.” When you keep crying “Wolf!” about the environment again and again, when you tell people the world’s going to end tomorrow and they wake up and it’s still there, they stop paying attention.

People won’t respond positively when we bore the heck out of them with a lot of facts. They won’t respond with action when we make them feel guilty or bad about themselves. Yet that’s exactly what the environmental movement has been doing: scaring people, making them feel bad, and overloading them with data.

Luca Penati is managing director of content and social at Ogilvy & Mather, and as an expert in shaping brands for companies, he understands what moves opinion and action. At Blue Mind 1 he said, “We know from painful experience that the most potent facts and rational arguments for conservation have mostly fallen on deaf ears. Storytelling helps us to communicate the urgency of the situation and the need for immediate action in a more powerful way. Storytelling is as old as history itself, and all great communicators have been brilliant storytellers. Now, neuroscience confirms that story-telling has unique power to change opinions and behavior.” So for those hoping to raise awareness and commitment, we must put together simple, emotionally compelling messages in the form of a picture or a story. We don’t want to fall asleep every night to nightmares of a dead ocean, burning rivers, and toxic tap water. As Barton Seaver comments, “People didn’t come into my restaurant to be told ‘bad, human, bad’—they came in for the joys of food. We want the human relationship with nature to be based on abundance, a relationship that encourages us to participate in the resilience, the restoration, and the reciprocal relationship that we need to have with nature.”

Our (Layered) Relationship with Water and the World


The yearning to interact with the natural environment is inscribed in human nature.

—ERIC LAMBIN, AN ECOLOGY OF HAPPINESS


As humans, we define ourselves in terms of our relationships—with family, social group, community, and nation. The Blue Marble photo reminds us of our most fundamental relationship: with our natural habitat. It’s a relationship we may deny and ignore, but ultimately it is not something we can really take for granted. We must exist within this physical space, drawing upon its resources, interacting with it in ways big and small. We smile because the sun is shining, or feel depressed when there are too many days of rain or snow.56 We marvel at nature’s beauty in a flower, a raindrop, a waterfall, a mountain. We watch in horror as tsunamis, hurricanes, floods, or tornadoes wipe out entire communities in minutes. We enjoy a stroll in a park or a bicycle ride through the country. Perhaps we sunbathe on a beach, or an apartment patio, or an urban rooftop. We visit aquariums or zoos, or watch nature documentaries. Unless we live in hermetically sealed environments far underground, away from any natural light, water, or air, we cannot escape our relationship with the natural world.

Our relationship with nature can be described as egocentric, anthropocentric, and biocentric. An egocentric orientation sees nature only from the perspective of what it can do for me personally. Can it provide food for my dinner plate, clean water for my shower, or a place for me to surf or boat or swim? Anthropogenic centers around the human side of the equation. It evaluates nature from the perspective of how humanity interacts with it—and how nature serves humanity’s needs and desires. The anthropogenic view would look at the Gulf of Mexico in terms of the oil that can be extracted from beneath its seabed, the annual haul of shrimp, redfish, and oysters from its waters, and the value of tourism along its shores. On the other hand, a biocentric perspective sees humanity as part of nature, rather than separate from it. We interact with nature as with an equal partner, so to speak; we may look at the human need to harvest fish, for example, but we also take into account the effects of our fishing practices on the species we eat and the marine environment in which we cast our nets. We move from “humanity’s needs first” to the recognition that we are participating in a dance of interdependence with our planet and its denizens, and that caring for our partners is, in fact, caring for ourselves. We understand that we have an interdependency that runs deeper than ecosystems, biodiversity, economics. Nature needs us, and we need nature. This enlightened self-interest is at the core of our very existence.

What creates this understanding? What switches us from egocentric or anthropocentric to biocentric? The same factor that moves any relationship from separate to intimate: love. I believe that this natural love is innate within humanity, bred into our DNA. As ecopsychologist Theodore Roszak describes it, we have an “empathic rapport with the natural world that is reborn in every child and which survives in the work of nature poets and landscape painters.”57 There also is an aesthetic element to our love of nature. We can marvel at the glories of the ocean’s might (is there a surge of feelings quite as divine as those that come from standing on a cliff just above the waves crashing upon the Cornwall coast?), majestic trees, broad rivers, clear streams; we can see and appreciate the incredible variety of plant and animal life with which we share the world. When we are exposed to nature, we are programmed to be fascinated by it, and often that fascination turns into an emotional bond.

“When we walk the beach, play in the surf, or go for a swim in our favorite slice of the sea, we get in touch with what’s going on there. We begin to care about that place. We become invested,” writes river activist Christopher Swain.58 With immersion in nature, our attachment deepens. Immersion moves us from disinterested appreciation to active participation. “The more experience a person has with nature, the stronger the pull toward it,” writes Stephen Kaplan. “I argue that our species has a general preference for and valuing of natural stimuli, because with a very few units of experience, a great many people find a natural environment to be profoundly affecting. When people who’ve had little previous outdoor experience say they want to make it an important part of their lives in the future, as often happens following participation in a nature program, that’s compelling. In a short time, something important happens to all kinds of people in natural places.”59

Nature is “not just a heap of disjunct parts, but dynamic, intricately organized and balanced systems, interrelated and interdependent in every movement, function, and exchange of energy,” writes ecologist Joanna Macy. “Each element is part of a vaster pattern, a pattern that connects and evolves by discernible principles.”60 When we seek to understand more about the natural world around us, when we can begin to see the interconnections between diverse kinds of life, between ocean currents and shorelines, between us and all the creatures and climates that exist on our blue planet, a deeper relationship is born. And from that deeper relationship arises an instinctual desire to protect what we love.

Outside-In: We Are Affected by What We Experience


To heal the ocean, we must heal ourselves.

—DR. ROD FUJITA


On the Fourth of July 2010, I flew into New Orleans and watched from above as fireworks lit the night sky—I’d never seen fireworks from that angle before. A few hours later, I was flying over something else that I’d never seen before but hope never to see again. Our small Cessna traced the coastline of Louisiana and Mississippi, documenting the flow of oil and tar balls onto islands, wetlands, mangroves, and beaches, and the inadequacy of the bright yellow and orange booms floating here and there but more often than not beached, twisted by the wind and waves. This industrial disaster was the result of the Deepwater Horizon oil spill, the largest in U.S. history.

We turned offshore, looking for deep water. Beneath us lay muddy, oily water, and then we could see the edge between deep blue and shallower oily water extending into the distance. I’ve spent my adult life working for the ocean, with the endangered animals living in it, and beside the people who depend on it. I’ve seen the wholesale destruction of species by commercial fishing, illegal hunting, and the destruction caused by plastic pollution. But none of that prepared me for the sight of thousands of square miles of destroyed ocean habitat—and the smell of bands of oil extending off into the distance, demarcated by the deep blue of the Gulf. I still think of Deepwater Horizon every time I pump gas into my tank or ride my bike behind a truck on a busy street.

I spent two weeks helping with the rescue and rehabilitation of sea turtles, pitching in however I could. During the BP oil spill and immediately afterward, 4,080 birds and 525 sea turtles were found dead. More than 16,000 miles of coastline from Texas to Florida were affected. And the human toll was equally bad—the physical, psychological, ecological, and economic impact was massive. Thousands of fishermen, rig workers, and people in the tourism industry lost their jobs. More than 174,000 businesses and individuals filed claims with the Gulf Coast Claims Facility for losses due to the spill.61 People complained of coughs, nosebleeds, itchy eyes, sneezing—all symptoms of crude oil exposure, according to the director of the environmental and occupational health sciences program at Louisiana State University. Others who were involved with the massive cleanup operation reported chest pain, dizziness, respiratory problems, and gastrointestinal upset, which may be due to exposure to the chemical dispersants used to break up the oil. Psychologically, people fared no better. Mental health professionals in Louisiana reported increases in post-traumatic stress, anxiety, and depression; upticks in calls to mental health and domestic violence hotlines; and admissions to women’s shelters.62 Stefan E. Schulenberg, professor of psychology and director of the Clinical-Disaster Research Center at the University of Mississippi, who has made an extensive study of the psychological effects of disasters like the Gulf oil spill and Hurricane Katrina, observed symptoms in clinic patients including anger, irritability, stress, anxiety, depression, disruptive eating and sleeping patterns, and drug and alcohol use.63

Researchers examining the effects of the spill on directly and indirectly affected communities in Florida and Alabama found that while residents in all communities displayed clinically significant depression and anxiety, the highest levels of psychological stress were linked to loss of livelihood and income.64 Several chapters back, we talked about the love most fishers have for their occupation—a love that keeps them working in the most dangerous occupation in the country. The people who live along a coastline often come to love the beaches, the breeze off the water, the endless horizon, the constant variety of wave, surf, and sand. Now, imagine a place that you love fouled and smelling of oil and covered with black goo. Think of how helpless and angry it might make you feel. Imagine that the very thing that provided all the watery benefits we’ve talked about throughout this book now produces feelings of disgust and may make you ill. I know that the Gulf oil platform workers, oystermen, barge captains, helicopter pilots, sport fishing guides, and beachcombers all felt the same deep pain and profound loss that I did, only much, much more.

Or perhaps, like some people, you take action: around 55,000 workers and volunteers participated in cleaning up immediately after the Gulf spill. The people I saw participating in that cleanup may have been sad, or angry, or determined, or just plain “business as usual” blasé—but when we talked among ourselves after spending the day up to our elbows in black gunk, shoveling sand, or cleaning sea creatures and birds in the hope they could be restored to health, you could tell that everyone involved had a deep connection with nature and water that lit them up inside. We would swap stories of our favorite beaches and the most magical moments we’d ever spent in, on, or around the water. This, too, is a sort of communion.

“Today we participate almost exclusively with other humans and with our own human-made technologies,” writes David Abram. “We still need that which is other than ourselves and our own creations.… Direct sensuous reality, in all its more-than-human mystery, remains the sole solid touchstone for an experiential world now inundated with electronically-generated vistas and engineered pleasures.”65

Without connection, there is no emotional drive to care for the world. Without connection, the egocentric and anthropocentric views take over, and value in the natural world is defined only by what can be put to use by humans. What’s worse, considerations of the emotional, cognitive, spiritual, creative, and health benefits of water and nature are left off the balance sheet entirely. These elements make us better human beings, but because they are not measurable, they’re not valued.

Ocean advocate Jean-Michel Cousteau, son of Jacques-Yves, always says, “When we protect our waters, we protect ourselves.” Human health is intimately linked to environmental health. If our food, air, and water aren’t well, neither are we. But there’s much, much more to it than that. The vast benefits that people around the world derive from healthy waterways go beyond the waters we drink and the fish we eat. What we receive from healthy water is invisible, personal, intimate, and something I believe we can’t thrive without. My hope is that as we fill in the blanks with research and further conversations, our understanding of how good it is for us to be by the water will become a powerful argument for keeping our world’s waters clean, healthy, and free. But understanding is never enough. Humans make decisions and take action based on emotion, first and foremost. So when it comes to making decisions to care for our world, we must engender powerful emotions, and the best way to do that is by the stories we tell.

Telling the Story of Water


Don’t talk to their minds; talk to their hearts.

—NELSON MANDELA


Granted, a few people respond to the combination of fear, guilt, and doomsday information; but those who are left have no desire to be part of the club. They see many “doom and gloom” environmental activists coming and think, “You make me feel sad and bad about myself. You make me feel guilty for brushing my teeth and taking showers that last more than five minutes, or eating the wrong kind of fish, or washing my car in the driveway because the runoff will pollute rivers and streams.” We can’t continue to inundate people with negative information as we try to change their minds about things like “sustainability,” “overfishing,” and “climate change.” Social science research has demonstrated that new information can cause people to be even more entrenched in their beliefs.66 Our intentions are pure, certainly; our hearts are in the right place. As David Pu’u observes, “So many times as communicators we see something incredible, we think we have the answer, we see a problem that we can fix, we want to rush out and tell everybody.” The problem is that the problem-based approach isn’t working. Assaulting people with new information doesn’t work either. We need to do something different.

So, how do we tell the story of water?

In A Sand County Almanac, Aldo Leopold wrote, “We can be ethical only in relation to something we can see, feel and understand, love or otherwise have faith in.” I believe in telling a different story, a Blue Mind story, about our relationship to the world. It’s time we recognize what economists, marketers, and politicians have known for years: that deep-seated, inscrutable emotions, not simply rational thoughts, rule human behavior. Our deepest, most primordial emotions drive virtually every decision we make, from what we buy to the candidates we elect. We need to tell a story that helps people explore and understand the profound and ancient emotional and sensual connections that lead to a deeper relationship with water. The Blue Mind story seeks to reconnect people to nature in ways that make them feel good, and shows them how water can help them become better versions of themselves.

But we have to tell the right stories in the right ways. A teacher in Oakland, California, demonstrated an effective way to tell the story of our natural world. For several months, first graders at the Park Day School turned their classroom into an ocean “habitat.” They made fish out of aluminum pie plates and colored paper, and papier-mâché octopi with dangling tentacles of brown paper. The walls were draped with blue tarpaulins, mimicking water; patches of red paper “coral” dotted the floor of the classroom. Students each chose different creatures to study and then presented their projects to the class. All the other children in the K–8 school came to tour the classroom; there was a special presentation in the evening for the class’s parents. The kids loved it; everyone agreed that the project was a huge success. The next morning the children walked in to see their beautiful ocean habitat covered with “oil.” Black plastic garbage bags draped the coral, the fish, the octopi, the art projects. “There’s been an oil spill,” their teacher told them. After a classroom discussion of oil spills and environmental harm, the children put on plastic gloves and cleaned up the “oil.” It was a visceral learning experience for the kids, about the problems we face and also about the ways in which humans can help.67

The Big Splash

Throughout this book you’ve seen the many ways that water is good for us—physically, cognitively, sensuously, financially, creatively, productively, spiritually, and healthfully—even when our brains sense it only indirectly through art, sound, certain words, the flow of a pencil, or the texture of an object. But for me, and for millions of people everywhere, the best and biggest benefits of water are all emotional (provided we are sufficiently internally hydrated). We love being in, on, under, around, or near it. We plan our vacations to spend time with water, and dream of the next chance we can get to jump on a surfboard or into a boat, visit a beach or lakeside or urban pool, or even slip into a bath or hot tub at the end of a long day. Try as we might, no amount of scientific data, fMRI scans, EEG readings, or carefully designed research projects can really show us exactly what we feel at those moments. And while real estate agents and economists can calculate the water premium to the penny and ecologists can track the movements of water molecules on their journeys through the web of life, they can’t put a price on the moments when we experience water’s beauty firsthand.

“If you want people to care about water, take them to the beach,” Michael Merzenich says. “And don’t do it just once: do it twenty or thirty times at least across their childhood. Because each time you do that, they’re going to incorporate their positive feelings about it into the person that they are.” A few years ago, psychologists at the University of Toronto conducted a revealing experiment: they split volunteers into two groups and, replicating the conditions of a call center, gave each group instructions on how to ask for donations from those they reached. Both groups had the same instruction sheet except for one thing: one group’s sheet included a photo of a runner winning a race. “Much to my astonishment, the group that saw the photo raised significantly more money than the control group,” one of the psychologists said. The surprise was so great that the experiment was rerun repeatedly, always with the same results. But here’s what was so amazing about what happened: when the members of the groups that raised the most money were asked about what effect the picture of the victorious woman had on their soliciting, the same answer came back: “What picture?”68

Water primes us to feel certain things without letting us know it inspired the relevant neurochemical reactions. Our joy about water can do the same when it comes to helping others recognize why protecting it is so important. If the picture in our brains is of the summers we spent by the pool, the dolphins we saw playing in the water, the lazy afternoons in a boat, the thrill of standing next to a thundering waterfall in the middle of a forest, frog-kicking our way toward an iridescent fish hanging out near a coral reef—our “solicitation” will be more successful even without our knowing why.

Such personal appeals are crucial to combating the abstraction that makes standard appeals unsuccessful. In his book Give and Take, Wharton professor Adam Grant writes about an Israeli study that showed that attaching a patient’s photo to his or her CT exam increased the radiologist’s diagnostic accuracy by 46 percent. Simply putting a face to the image caused the radiologists to feel a stronger connection to the patient.69 The challenge is that water isn’t a person, and often showing photos of polluted beaches or dead birds doesn’t really create the kind of relationship a photo on a CT scan would. “People will form a stronger attachment to and will do more for an individual than they will for a group, so maybe we should be thinking of the ocean as an individual,” suggested Petr Janata at Blue Mind 2. Indeed, when we tell stories of our own interactions with water we turn “water” into a personal, individual experience, and an unforgettable memory.

Here, too, Blue Mind can help. In 2013 researchers in the United Kingdom studied 104 visitors to the National Marine Aquarium in Plymouth to see what effects such visits would have on their attitudes and intentions. Half the people received informational booklets on behavioral solutions for overfishing, and the other half simply visited the aquarium. Based on before-and-after surveys, time spent at the aquarium caused improvements in all participants’ attitudes toward marine sustainability; adding the booklet also improved intentions as well. “A visit to an aquarium can help individuals develop what we term a marine mindset, a state of readiness to address marine sustainability issues,” study authors wrote.70 The combination of direct experience and emotional engagement found in the aquarium was an essential first step; giving people suggestions for potential behaviors was an invaluable second step. A fish tank may not be equivalent to feeling the undertow suction sand from around your toes, but it’s still a catalyst.

The stories we need to tell must be couched in plain language, without knots and tangles of scientific jargon. People are not stupid; they will understand even the most complex ideas as long as they are presented in direct ways and real language. Even when we are speaking of the intricate interactions of oceans and rivers and runoff and, yes, the neuroscience of why we love water, we need to make these concepts clear and show how they are applicable to all of us.

Psychologist Daryl Bem71 theorizes that our perception of ourselves is shaped by the ways we actually behave, rather than merely our perception of ourselves. Every time we decide to put our trash into the bin instead of throwing it on the street, for example, it’s yet another confirmation of our identity as someone who cares about the environment. We build our “self” through our actions.72 This makes sense, because we know that consistent actions reshape the pathways in our brains. By offering stories that include a call to action, we help them build an environmental self-identity that influences our values and choices. Every small successful action, recognized and celebrated, makes us feel good and causes us to want more of the same. Such consistent actions can subsequently become habits. Then we no longer have to think about whether we bypass the plastic disposable water bottle in favor of the stainless-steel one to carry with us, or choose the sustainable seafood option on the menu, or carpool or take our bicycles to work as often as possible. In San Francisco there is a wonderful Vietnamese restaurant called the Slanted Door, owned by Charles Phan, who emigrated with his family from Vietnam in 1977. Charles owns seven restaurants in the Bay Area and is one of the top restaurateurs in the state. A while ago he decided to make his restaurants supersustainable. He cut plastic use, chose organic ingredients, started composting, and bought only sustainable seafood. When I asked him, “How did you get so far ahead as far as environmental issues are concerned?” he answered, “I’m not an expert on sustainability, but I talk to people who are. I get their best advice and apply it. By the way, what do you think could make my restaurant better?” Just then, a waiter walked by with a tray of drinks, each of them with a plastic straw. I pointed at him and said to Charles, “I’d make straws available only upon request.” He said, “We’ll start that on Monday!”

The Blue Mind choice can be that simple.

A Pocket Full of Ocean

I live in a place where blue and happiness intersect all year round. We call it the Slow Coast. It’s about fifty miles of cool, peace, and quiet—just a jump south of San Francisco, isolated by a mountain range but just fifteen miles as the crow flies west of Silicon Valley and a few miles north of Santa Cruz—with a smattering of great organic farms, tons of wildlife, country lanes, comfortable lodging, forest trails, pocket beaches, state parks, and a scenic, rocky coastline. Summer temperatures usually hover around 70 degrees, traffic is minimal, and nothing and no one will hurry you along. If your idea of a good time is an unhurried walk on a windy beach, picking your own food and then eating it, chilling out with a glass of wine, listening to some live music, then hitting the sack early to wake for a wildlife hike or bicycle ride, the Slow Coast could be a place for you, too, to get your Blue Mind on.

However, it was on the Slow Coast that not long ago I got a glimpse into the other “blue mind”—the kind of “blues” that no form of water or watery happiness can erase. I had a phone call scheduled with a friend, Drew Landry, who works on the Gulf of Mexico coast to raise awareness through his music and advocacy about the lingering effects of the 2010 oil spill. I knew it would be an intense conversation, so I went out to my other “office,” on the bluffs over the Pacific Ocean a short ride from my house. During the call I watched gray whales pass by on their way to Mexico, otters diving in the kelp beds, seals and sea lions, countless seabirds, and a family down on the distant beach with their dog, taking it all in. It was a glorious day: it helped me keep my equilibrium as Drew and I talked about the incalculable stress that has wrecked lives and families along the Gulf Coast and led to suicides in communities where for years water had been only a source of happiness, identity, and prosperity.

After the call ended, as I walked back along the trail that parallels the railroad tracks and leads to Highway 1, I passed a man carrying a box. He also appeared to be enjoying the coast, so I simply nodded and said hi. He nodded back, and I continued on my way to the Davenport Roadhouse, a restaurant on the other side of the highway, for lunch and another meeting.

During lunch I noticed the chef, owner, and manager of the restaurant all leaving in a hurry and heading down the path to the bluffs. I commented to my associate that they must be going to check out the whales. Several minutes later, however, the chef, Erik, came back and said there was a man lying on the ground on the other side of the railroad tracks. (The housekeeper at the inn on the second-floor balcony had looked out and seen him fall.) I got up and immediately headed back to the bluffs, thinking that perhaps my EMT training could be of use until emergency services arrived.

It was too late for that. The man was slouched over the tracks, face down, a .45-caliber pistol by his foot. He had shot himself in the chest, spun around, and collapsed.

It was the same fellow I had passed on the trail. The box he carried was a gun case.

As we stayed by his body until the authorities came, I wrestled with my feeling of responsibility for not helping this stranger. All I could think was that I should have invited him to go for a swim or a walk out to the edge of the bluffs. We could have talked about how beautiful the ocean is. I could have told him stories about the life history of the whales and the otters.

When the deputy arrived, he told me that it’s not all that uncommon for people to come to the coast to commit suicide. It’s difficult to get up the nerve to kill yourself, he said, and ironically, the calm offered by the ocean helps people relax enough to do so.

My worldview was scrambled. The ocean doesn’t help everyone? When you’ve loved water as much and for as long as I have, it’s hard to wrap your head around the fact that other people don’t feel the same. Amir Vokshoor, the medical researcher we met earlier when discussing the positive effects of the color blue, reminds us that while many people experience positive emotions around the ocean and other natural spaces, sociocultural influences play a part in how we respond to such stimuli. “Some individuals have a sense of awe about the ocean, while others, due to various experiences in their upbringing, have a strong fear response,” he remarks. Stephen Kaplan adds, “It’s terribly important to realize that within all people there’s a very strong pull toward nature and also a fear of it.… People don’t like to feel helpless or scared, and nature can certainly make us feel that way, especially if we’re not equipped to deal with it.”73 Author David Foster Wallace described it as the “marrow-level dread of the oceanic I’ve always felt, the intuition of the sea as primordial nada, bottomless, depths inhabited by cackling tooth-studded things rising toward you at the rate a feather falls.”74 Even sound artist Halsey Burgund, who’s spent years recording people’s responses to being by water, has heard a few comments like, “You feel a sense of fear because there’s just a vast expanse of water around you. It was mysterious because it went so far.”

In his descriptions of what he calls “nature deficit disorder,” Richard Louv points out that because so many children and adults spend their days in completely man-made environments, they develop aversions and even fears about what they view as dirty, untamed, and dangerous natural environments. More specifically, people who suffer from aquaphobia (irrational fear of water) may have had bad water experiences as children, or simply were terrified when faced with a completely unfamiliar element. “Every swimming teacher is eager to claim that water and swimming are great fun. I think they are lying,” said Ilkka Keskinen of the Department of Sports Sciences, Jyväskylä University, Finland. “The water gets into your ears and your hearing is disturbed. It also tastes bad and… it feels very uncomfortable when it goes up your nose. And when it goes into your mouth and you breathe it, you probably think that you are going to die.”75 (As befits a Scandinavian researcher, Keskinen also fixates on frigid water temperature and how it “turns you blue.”) Chlorine might kill germs, but it doesn’t make our eyes feel better; salt isn’t much comfort, either.

Yet an increasing amount of evidence is showing that even if we fear the untamed quality of nature, of wild waters, there is still something in us that needs natural connection in order to be happy. Louv tells the story of how his father, a chemical engineer who had once reveled in growing enough Swiss chard in his garden to feed the entire neighborhood and described that summer as “one brief Eden,” became depressed and no longer spent much time outside. He retired to the Ozarks to garden and fish, but did neither. Eventually he, too, took his own life. “Which came first, the illness or the withdrawal from nature?” writes Louv. “I honestly don’t know the answer to that question. But I often wonder what my father’s life would have been like if the vernacular of mental health therapy had extended… into the realm of nature therapy.… As I watched my father withdraw, I wished that he would quit his job as an engineer and become a forest ranger. Somehow I believed that if he were to do that, then he would be all right. I realize now, of course, that nature alone would not have cured him, but I have no doubt it would have helped.”76

I, too, share Louv’s belief in the power of nature to help heal us and make us happier. Yet as I walked homeward after the coroner had taken the man’s body away, I wondered whether water is a mirror for our darker emotions as much as it is an engine for our happiness. Water quiets all the noise, all the distractions, and connects you to your own thoughts. For many people, this brings feelings of happiness and calm. In the case of the man on the railroad tracks, perhaps the calm had turned into a final resolve. I didn’t know a single thing about him other than that he was wearing a blue T-shirt and blue jeans, and he had shot himself on the Slow Coast. But I felt a need to let the man’s family know that he seemed to be enjoying the beautiful day and that his very last moments were filled with sun and ocean and whales—and a quiet nod from a stranger.

A few days afterward, I stopped by the restaurant, and Erik said that the man’s family had come by to retrieve his car. They mentioned that he had a terminal illness and had decided to end his life rather than suffer. In a strange way, that made me feel better. The man in the blue T-shirt had made an impossible decision, and he had come to the edge of the ocean to clear his mind, relax, and say goodbye on the most beautiful day of the year. I hoped that in his last moments there was perhaps a moment of, if not happiness, at least peace.

In the waves and the rivers and the lakes and the ponds we see what was, what is, and what is beyond us. Now we must figure out ways to make sure we are also seeing what will be.

Preserving, protecting, and restoring our waters are tasks for many lifetimes, and sometimes the effort can seem overwhelming. But as long as we stay connected with all of the many, many blessings that water provides, and continue to keep that love in the forefront of our minds and hearts, as long as we remind ourselves to hope, then our stories will help connect others to water and encourage them to do what they can to help care for this beautiful Blue Marble world. Blue Mind helps us strip away the anxious complexity and distraction of a Red Mind world. “If you just sit and observe, you will see how restless your mind is,” Steve Jobs explained. “If you try to calm it, it only makes it worse, but over time it does calm, and when it does, there’s room to hear more subtle things—that’s when your intuition starts to blossom and you start to see things more clearly and be in the present more. Your mind just slows down, and you see a tremendous expanse in the moment. You see so much more than you could see before.”77 And there is no wider panorama than what we see when we look outward from the beach.







9

[image: image]

A Million Blue Marbles


The real voyage of discovery consists not so much in seeking new territory, but possibly in having new sets of eyes.

—MARCEL PROUST


As an ocean advocate and educator, I have been telling stories about water all my life, but I’m proudest of one particular story that has been passed from hand to hand around the world. It begins with a small, round piece of blue glass…

In 2009, almost thirty-seven years after the “Blue Marble” photo taken by the Apollo 17 crew, I stood outside the Simons IMAX Theatre at Boston’s New England Aquarium, handing blue glass marbles to each person coming in to hear my talk.

People asked, “What’s this for?”

“Hang on to it,” I told them. “You’ll find out.”

In truth, I wasn’t sure what I was going to do. I’d handed a blue marble to a friend, LeBaron,1 at a cafe in Santa Cruz the week before and asked her how it made her feel. “Good,” she said. “I like it.” The image of the blue marble had been percolating through my brain ever since.

As I went through my presentation, the idea humming along in the background (and I’m sure the blue of the marble helping my creative impulse), things got clearer. Then I came to the final slide in my deck—that famous Blue Marble photo—and I knew.

Pull out the marble you received when you came in, I told the audience. Hold it out at arm’s length in front of you, and look at it. That’s what Earth looks like from a million miles away: a small, blue, fragile, watery dot. Bring the marble close to your eye, and look at the light through it. Suddenly it’s as if you’re beneath the water. If that marble actually were made of seawater, it would contain trace amounts of virtually every element. It would hold hundreds of millions of organisms—plankton, larvae, single-celled creatures—in that one spoonful.

Now, I said, think of someone you’re grateful for. Perhaps someone who loves the water, or is helping keep the planet’s waters clean and safe and healthy. Or just someone you are grateful to have in your life. When was the last time you told them that you appreciate them, if ever? Think of how good it would feel to you and to them if you randomly gave them this marble as a way of saying thank you. It’s such a simple thing that we’re taught by our parents, to say please and thank you, but we don’t do it often enough.

Take this marble with you, I continued, and, when you get the chance, give it to that person you thought of. Tell them the story of what this marble represents—both our blue planet and your gratitude. Ask them to pass the marble along to someone else. It’s a reminder to us all to be grateful, for each other and for our beautiful world.

Will you do that? I asked.

They did. Over the next few days, I received a number of e-mails and comments from audience members, and I realized those weren’t the last blue marbles I’d be sharing. I started doing the same exercise at other talks and presentations. I shared blue marbles with kids and adults. With no real budget but with the help of friends, I set up an organization and a website where people could get their own blue marbles for sharing. The number of blue marbles passing from person to person around the world—and the stories—grew exponentially, reminding people of what they’re thankful for and encouraging them to say thanks. The Blue Marbles Project went viral: within eighteen months nearly a million people had received or given marbles to express gratitude for work that benefits our planet. James Cameron took a blue marble on his dive to the deepest part of the ocean.2 Blue marbles have made it into the hands of Jane Goodall, Harrison Ford, Edward O. Wilson, the Dalai Lama, Jean-Michel Cousteau, Susan Sarandon, the CEO of British Petroleum, Leonardo DiCaprio’s mom, and four-time Iditarod champion Lance Mackey, who carried one during the 2011 race. One young man who received a blue marble during a beach cleanup in Central California was inspired to turn his bar mitzvah into an “Ocean Mitzvah” at which he shared blue marbles with all the attendees.3 A woman wrote that she had passed her marble on to her sister, who, rain or shine, had gone out every four weeks for twelve years to walk the beach at Pescadero, California, and record the health of that particular stretch of coastline. The marble helped the siblings have “a connecting moment”: “We talk about everything but very seldom take a moment to really say ‘Thanks for being a significant and positive influence on my little blue planet,’” she wrote.

One day in 2010, Andi Wong, technology instructor at the Rooftop School in San Francisco, called me after seeing a presentation to propose something. At the time, the kids in her school were enthralled by an educational video game called Marble Blast. Could we introduce the Blue Marbles Project to the school as a real-life version of the game? The school then created a curriculum that combined art, geography, biology, and ecology. Each child received a blue marble and was asked to pass it along to someone special. The class did research, and the kids picked people all over the world to whom they wanted to send marbles. They made boxes out of recycled maps, enclosed the marble and a note explaining the project, and sent the packages off.

It became an amazing project, as recipients got in touch with the class, sent photos of themselves with their blue marbles, and talked about who they planned to pass their marbles on to next. Marbles went to Paris, Berlin, Rome, the Sahara, New Zealand, Bolivia. A choral teacher took one to Cuba; a jazz musician took one to Tokyo. People photographed themselves and their marbles at the Monterey Bay Aquarium, on top of the Empire State Building, at the World Series. Marbles were given to kindergartners in China, to Hugh Jackman in San Francisco, to will.i.am in New York. It reminded the children how people and places are connected around the world, and how gratitude can make the world feel closer.

People ask me, “What do I have to do? What are the rules of the Blue Marble game?” The first rule is that the marble is blue. It doesn’t matter where it comes from: some have been scavenged from childhood games, antiques shops, toy and craft stores. (You can also get marbles from our website www.bluemarbles.org.) The second rule is that you pass along the marble and thank the person you give it to, for what they do. The third is just a suggestion: that you share the Blue Marble story you created when you shared your marble, in any way that feels right—social media, poetry, song, a photograph, or best of all, spoken word. That’s it. It’s a fun, simple, and surprisingly moving experience based upon face-to-face gratitude. Whereas fines, policies, laws, monitoring, and research are part of the hard toolbox, blue marbles provide a complementary soft power to the movement to restore and protect our oceans and waterways.

When you get one, you’ll understand. Then you have to give it away.

I have given away hundreds, thousands even (I always have two or three in my pockets, a tangible reminder with every step I take of water and gratitude), and it’s always an interesting moment when you hand a marble to someone. For those receiving a marble, it can be unexpected, even uncomfortable. I’ve seen some people just look at it and say, “What the heck is this?” It can be a few moments before recipients really understand what the marble represents. But when they do, you can see that the gift stirs up something inside. And you can see them start to think of who they might like to give the marble to next.

I once presented blue marbles to people gathered for the International Association of Business Communicators, a group populated by vice presidents of strategic communication for a who’s who list of Fortune 500 companies. If ever there was an audience of professionals with the potential for cynicism, I thought, this was it. At the end of my keynote address I asked attendees to hold up their blue marbles, and I explained why I had shared them. I suggested that they hold their marbles to their foreheads as they imagined the people they wanted to share them with (quite a sight from the podium, I assure you). Then I asked them to hold their marbles to their hearts as they saw themselves passing along their marbles, imagining how this would make the recipient feel at that moment. There was a palpable but silent buzz in the room, and then something unexpected happened: a good number of those business-suited men and women began to tear up. We need to remember that we all deeply love our homes and each other—and when we take a moment to consider how very much we do, it can stir us at our core.

More recently I gave a marble to Dave Gomez, who served seventeen years of a life sentence for car theft until he was freed by a challenge to California’s “three strikes” law. He looked at the marble in a way I’d never seen anyone do. “Free—that’s what it feels to look at this marble,” he told me.

What is it about a blue marble that can have such an effect? We know that, according to neuroscience, people like them because they’re blue, and they’re three-dimensional: they have weight (but not too much), temperature, texture (but not rough), mass, and we like pleasing, tangible objects. But a blue marble is really just a small piece of recycled glass, made of sand and a little cobalt to turn it blue. It costs a few pennies to manufacture. It’s common, humble, plain, insignificant. And yet, when you look someone in the eyes and give them a blue marble with gratitude and intention, it can be the most important item in the world. Gratitude is a very powerful emotion: it opens people up, gets oxytocin flowing, and connects people to each other.

Each blue marble reminds us that we are connected to each other, emotionally and biologically. It symbolizes the deep connection between people and this planet that astronaut Eugene Cernan described as “the most beautiful star in the heavens—the most beautiful because it’s the one we understand and we know, it’s home, it’s people, family, love, life—and besides that it is beautiful.”4 Looking at that small blue marble at the end of an outstretched arm invites a shift in perspective: we sometimes forget that from a million miles away we look so small and insignificant. Carl Sagan wrote of the Earth he described as a “pale blue dot” seen from a million miles away: “That’s home. That’s us. On it everyone you love, everyone you know, everyone you ever heard of, every human being who ever was, lived out their lives.… There is perhaps no better demonstration of the folly of human conceits than this distant image of our tiny world. To me, it underscores our responsibility to deal more kindly with one another and to preserve and cherish the pale blue dot, the only home we’ve ever known.”5

Each blue marble tells us that everything we do on this planet matters. It represents clean, beautiful water that should be accessible to everyone. And not just water for drinking or growing crops: water to play in, jump in, splash in, throw at our friends; water to recreate in, to sail or surf or fish or swim or boat in; water to watch and listen to; water to go under and explore; water to love, cherish, care for, and protect. Our planet’s waters are worth fighting for, risking everything for, and standing up for. Because being fully immersed in water, moving across or near water, really is everything you know it to be. It truly can do all that you think it can do for your body, your mind, and your relationships. Maybe that’s why this simple idea is so easily ignored or shrugged off.

In a perfect world, our waters run healthy, clean, and free. Their waves and their currents and their stillness welcome all of us to heal, play, create, and love abundantly. For many of us, until that moment of observance or submergence, we work hard and struggle to maintain our ancient, personal connection to water. There is an interdependency with the natural world that goes beyond ecosystems, biodiversity, or economic benefits; our neurons and water need each other to live.


The revelation of this immensity… was like falling in love.

—GIORDANO BRUNO, FREETHINKING SIXTEENTH-CENTURY FRIAR, ON THE UNIVERSE6



All I really want to say is this:

Get in the water.

Walk along the water. Move across its surface. Get under it. Sit in it. Leap into it. Listen to it. Touch the water. Close your eyes and drink a big glass.

Fall more deeply in love with water in all its shapes, colors, and forms. Let it heal you and make you a better, stronger version of yourself. You need water. And water needs you now.

I wish you water.
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Go Deep: A Readers’ Guide to Blue Mind by Jamie K. Reaser


“Blue Mind is, deep down, about human curiosity, knowing ourselves more and better.”

—CÉLINE COUSTEAU



I’ve twice had the honor of being in the audience while Wallace J. Nichols (“J”) spoke on the topic of Blue Mind. The first time was in 2013, at London’s Royal Geographical Society, when he joined two other EarthWatch lecture series panelists in exploring “Why Emotion Matters in Conservation Science.” The second opportunity occurred in the fall of 2014, when he addressed students and faculty in the University of Virginia School of Architecture. My impression of him was the same on both occasions: this is a man in love.

It would be hard to say exactly what J is in love with—the list might be quite long. Stories about his two daughters, wife, and father will cause tears to well up in his eyes. Watch him while he talks about sea turtles or the people with whom he has shared a career in sea turtle conservation and you’ll notice that his voice softens, his cheeks flush, and his throat constricts. His heart is choosing the words. And then, there is water—everything about water. To J, water is muse, spiritual teacher, and refuge.

J is not your average scientist. He is a wayfarer, a captain of the Earth Ship, charting the way for us to become more fully human by reclaiming and celebrating our relationship with water, the element in which our lives took form.

Blue Mind: The Surprising Science That Shows How Being Near, In, On, or Under Water Can Make You Happier, Healthier, More Connected, and Better at What You Do is more impassioned missive to humanity than technical treatise on the linkage between hydrogen and hydroxyl ions. J draws on recent scientific findings to explain the impacts that proximity to water can have on human cognition and physiology, including a sense of ease and greater connection with other people and the natural world. His personal stories—punctuated with wonderment and awe—inspire the reader to reflect on the depth of his or her own relationship with water.

On every page, J beckons: “Come in, the water is fine.” He hopes that we will release our pathological grip on the shoreline. He hopes we will remember that we are water creatures (the average adult body is 50–65 percent water) and engage in a relationship with water that helps heal our personal and collective ills—the ailments of Western culture that result in toxification of this water planet.

Some 72 percent of the Earth is covered in water. Water-quality studies indicate that at least one-third of the freshwater bodies in the United States are polluted, and every year at least one-quarter of our beaches are closed due to pollution. Worldwide, approximately 50 percent of the groundwater is not suitable for consumption. Every minute, two to three children die of a water-borne disease. Falling in love with water is a matter of survival.

And fall in love we should. To have a Blue Mind is to have an awakened heart. Blue Mind has inspired not just new ways of thinking about water, but also new ways of feeling toward and acting on behalf of water. Blue Mind has also pulled scientists in the fast-growing field of neuroconservation into a new wave of research on topics such as “the brain on water.” I expect that the findings will leave us in awe.

Some scientists might think that J has lost his marbles; being openly emotional about one’s research topic is often considered “unprofessional.” J, however, gives his marbles away freely. Blue marbles are J’s hallmark. Meet him and you are likely to walk away with an iridescent deep-blue glass orb. Look into it. Begin to reimagine the possible for water, for humans, for humanity.

What’s your relationship with water? What could it become? Curious? This reader’s guide is designed to help you move from the shoreline into deeper waters. Below I offer chapter-by-chapter questions and activities to enable you to explore how you think and feel about water. Many of the questions are drawn from readers like yourself—people who want to care more and do more for water.

Ready? Jump in. Then create ripples by sharing your responses to the questions and activities through social media (use the #bluemind hashtag) and by encouraging your friends and colleagues to get a Blue Mind. As J dives even further below the surface, you can follow his work by going to his website, wallacejnichols.org.

May you come to know yourself more and better.

Jamie K. Reaser has worked around the world as a conservation ecologist, environmental negotiator, trainer in applied Neurolinguistic Programming (NLP), and wilderness rites-of-passage guide. She is the author of several books, most recently, Winter: Reflections by Snowlight. She lives in the Blue Ridge Mountains of Virginia. Portions of this essay were adapted from a feature on J and Blue Mind that appeared in The Wayfarer, volume 3, issue 4, Winter 2014.







Questions and activities for reading groups

Foreword and Preface

Marine explorer and conservationist Jacques-Yves Cousteau observed that “people protect what they love.” What do you think he meant by this? In what ways does love motivate you? What are you protective of?

Céline Cousteau and J agree that it is time to “explain the magic.” What magical experiences have you had in or near water? How do you explain what happened? Give at least two examples of how scientific explanations of human experience have generated changes in how we live and understand our world.

J published Blue Mind in 2014. How might the book be different if it were written twenty years earlier? Fifty years earlier? How might a version of Blue Mind written fifty years from now differ from the original?

Describe your own life story in terms of a series of encounters with water. How might your life have been different in the absence of water? Consider the lives of people who inhabit parts of the world where water is a scarce or highly polluted resource.

Go Deeper: Share the story of your relationship with water through images and/or sound. Post it online and tag it #bluemind. Be sure to include love.

Chapter 1: Why Do We Love Water So Much?

J has had a long love affair with water. What elements of the other-than-human world have you courted and/or been courted by? When did you first encounter this beloved? Who were you with and what happened? How has this experience made you the person you are today?

Consider the significant moments in human lives that traditionally involve water. What is water’s role at these times? Is it a literal or a metaphoric one? If metaphoric, what does water represent and how does this representation change across cultures? Why?

Think of someone who has a strong fear or dislike of water. Explore the probable sources of these emotions. What does the aversion to water prevent this person from experiencing? How might we do a better job at inviting people to “jump in”?

Go Deeper: J shares lines from a poem by Lisa Starr in which she writes, “Go see how it’s been preparing forever for today.” Write a poem about how water has been preparing forever for today for you.

Chapter 2: Water and the Brain: Neuroscience and Blue Mind

About the brain and the ocean, David Poeppel is quoted as saying, “We’re drawn to their mysteries… we strive to find a language to describe them.” What mysteries of the universe are you drawn to? What language do you use to describe them? Intellectual? Emotional?

What do you know about the functioning of your own brain? How has neuroscience influenced your life? What insights can neuroscience offer about your love affair with the other-than-human world (your “water”)?

“The brain on water” is new as a topic of neuroscientific investigation. Given the intimate relationship that humans have with water, consider why neuroscientists did not focus on water until recently. Why do you think topics such as music, food, and meditation have garnered their attention before water?

Monitoring your brain function is likely to become as simple and common as monitoring your heart rate. What kind of information would you want to have? How would you use this information? If everyone could have this kind of information, how might the world change? What are your hopes? What are your concerns? How might this relate to water?

Go Deeper: Pick a topic that you are passionate about. View talks related to neuroscience on TED.com. Make a list of the insights that these talks provide with regard to the topic you chose. Explore the relationship between your brain and your heart in determining what you are passionate about and how you live these passions into the world.

Chapter 3: The Water Premium

J starts this chapter by describing the people he encountered while traveling along the coastal trail from Oregon to Mexico. What emotion did these people have in common? How do you feel when standing at the edge of a body of water? What expressions have you noticed on the faces of other people when they are near water? How does this differ depending on the activity you and they are engaged in?

People are willing to pay a premium to live or recreate near water. How does this information explain our challenge in protecting coastlines and other waterfronts? How could we use this observation to facilitate the restoration and protection of oceans and waterways?

Richard Louv writes that “sustainable happiness is… found in our relationship with place.” What is your “sweet spot” relative to water? Is there a specific body of water that you are drawn to? Is it natural or human-made? Do you prefer to be near, in, on, or under water? Why?

In what ways do people use art (photographs, paintings, film, music, etc.) in order to be close to water? Can something that represents water have the same emotional impact as actual water? Why or why not? How have you brought water into your life in this way? How much were you willing to pay to do so?

Go Deeper: Visit a real-estate website (e.g., zillow.com) and look at waterfront properties (aka “the front row”). Imagine living in or recreating at some of them. Consider what your experience would be like. Now look at the second row of properties. Consider what it would be like to occupy the second row rather than the front row. What economic value would you place on the differences in experience? Compare this to the actual price differential between the rows. Explore what other ways you invest or would be wise to invest more in experiences and memories rather than things and possessions.

Chapter 4: The Senses, the Body, and “Big Blue”

When you’re in the vicinity of water, what senses are you aware of? How does this change when you are in water? What about when you are submerged under water? How does this sensual awareness influence your emotions and your relationship with water?

Consider romance. How does romance relate to water? What romantic experiences have you had that involved water? Why do you think there is such a strong connection between water and romance?

Frequently, people describe their lives through phrases related to water. For example, we might say, “I’m in over my head” or “I’m going with the flow” or “I’m just floating for now.” What are some other examples? What do these metaphoric sayings reveal about our inner and outer experiences of water?

Advances in modern technology are enabling people to indirectly experience water in ways that can be highly impactful on the visual and auditory senses (e.g., high-definition sound and picture). What is possible through these experiences and what is lacking? Consider the interplay between real and virtual environments. In what ways could apps, film, and photography create lasting memories, awe, and wonder? How could these technologies benefit water conservation?

Go Deeper: The next time you are in water (even if that means the shower or bathtub!), explore it with all of your senses (sight, hearing, touch, taste, and smell). Notice what you have never noticed about water before. Pay attention to the memories of other experiences in water that arise. Explore them, especially the emotions that are present. Make a vow to be even more attentive to your senses when you interact with water in the future (even if that’s washing the dishes).

Chapter 5: Blue Mind at Work and Play

Swimming champion and avid waterman Bruckner Chase turned his passion for water into a meaningful career. In the US and other westernized societies people are often discouraged from integrating their passions into their work. We commonly refer to “work and play” or “work and hobbies” as separate activities. Is this true for you? How would your life be different if your career had been kick-started by your passions?

In what ways does water play a role in your job, field of study, hobbies, and recreational activities? How does water motivate you? What if water were no longer available for these activities? How would your motivation change? How would your life change?

Do you know someone with a “water addiction”? Are you a water addict? If so, in what way? Describe a healthy water addiction and an unhealthy version. How does water addiction foster or inhibit water conservation?

Go Deeper: J and his friend Chuy Lucero have pledged to gather their families on the shores of Mexico when they are great-grandfathers and raise a toast to the sea turtles they have dedicated their lives to protecting. What vows are you willing to make with regard to water and the species whose lives depend on it for their survival? Make one or more of these vows and share them publicly with others through social media using the #bluemind tag.

Chapter 6: Red Mind, Gray Mind, Blue Mind: The Health Benefits of Water

What role has water played in your health and well-being? How has water put your health at risk? In what ways has it been healing?

J provides his perspectives on Red Mind, Gray Mind, and Blue Mind. What do these concepts mean to you? Consider people you know. Which mind-set do they most orient toward? How does this change with context? How does your mind-set change with time and place? Why?

Red Mind has become a prominent mind-set in modern society. How is this beneficial? How is it detrimental? What direct experience do you have of the benefits and limitations of Red Mind? How can we use Blue Mind to influence Red Mind in society?

People seek out water for relaxation. What are some ways that you can boost Blue Mind in your everyday life? In what ways could you use Blue Mind to create a more relaxed and creative atmosphere for your family, friends, and colleagues?

Go Deeper: Water played an important role in J’s healing following a tractor accident. Undoubtedly there are some ways in which you express Red Mind and/or Gray Mind that undermine your health and well-being. Identify Blue Mind practices that can help you thrive physically and psychologically, even spiritually. Adopt them.

Chapter 7: Blue Unified: Connection and Water

Some people turn to water for inspiration, while others easily get bored sitting on a beach. What has been your experience? What do you think explains the difference in people’s reactions to water? How do you think this has changed in society over time? Why?

People who feel a strong affinity for water often describe their connection with it as something quite personal, even intimate. For this reason, people often seek privacy and solitude when communing with water. How have your private experiences in or near water been different from those in the vicinity of other people (e.g., at public swimming pools or beaches)? What do we lose as individuals and a society when privacy and solitude are not available to us?

How could artists help people build a stronger connection to water? What kinds of projects can you envision? What kinds of arts events, movements, or campaigns? How could neuroscientists and psychologists help people build a stronger connection to water? What new research question would you like them to pursue?

Go Deeper: Remember a time when you felt intimately connected to water. Name the emotions that were present. Make a list of your insights and beliefs. Compare this to the times just before and just after this experience. Looking back, consider the differences and reflect on how the intimate experience with water changed you in some way, small or large. Do something to express your gratitude for the positive effect that water had (e.g., clean up a waterway, make a donation to an organization focused on water conservation, give a copy of Blue Mind to someone who could benefit from a deeper connection to water).

Chapter 8: Only Connect

Water is integral to the creation myths of ancient civilizations worldwide. What role did water play in the stories told by your ancestors? What role did water play in their ceremonies and rituals? In what ways has this relationship with water been passed down through time? What has been lost through time?

Important social interactions often take place in or near water. What role does water play in connecting people? What has been true of this experience in your life? Imagine these social events without water. What’s different? Why?

People often report getting their best ideas in the shower. Have you had this experience, or have you found other water contexts to be particularly good at connecting body and mind? Are there patterns to your experience? Why do you think water is so good for enabling us to connect with aspects of ourselves?

Consider your next opportunity to be near or in water. Whom will you take with you and why? Is your answer different if the experience is a natural body of water or an artificial water source? Why? How does your answer change according to your intent for interacting with water?

Go Deeper: Each of us has a personal story or creation myth that involves water. Consider what yours is. Express your myth through a written story or some form of deeply expressive art (e.g., dance, theater, painting, rhythm-based music). Share your myth through social media using the #bluemind tag.

Chapter 9: A Million Blue Marbles

J opens the final chapter with a quote from Marcel Proust that reads, “The real voyage of discovery consists not so much in seeking new territory, but possibly in having new sets of eyes.” In what way has Blue Mind given you new eyes?

When astronauts describe the profoundly transformative experience of viewing the water planet from space, they often use expressions of awe and wonderment. In what way has awe been a part of your own transformative experiences with water? How could a sense of awe be better used to inspire water conservation?

How can you share Blue Mind ideas with like-minded people, as well as people who have not yet acquired a Blue Mind? How can you use your Blue Mind to help us better protect watery places and water quality? What will be your first step? When will you start?

Go Deeper: Get a bag of blue marbles. Play with them. Meditate with them. Do silly and profound things with them. Share them with friends, colleagues, and strangers who will become fast friends. Most important, gaze into them. Notice what this crystal ball has to say about your future and water’s future and your future relationship with water. Blue marbles are available from J at bluemarbles.org and wherever he happens to be speaking on Blue Mind.
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Praise for Wallace J. Nichols’s 
BLUE MIND

“A fascinating study of the emotional, behavioral, psychological, and physical connections that keep humans so enchanted with water.”

—Nicola Joyce, Washington Post

“Nichols’s strength is inspiring people to remember why they care for the oceans.”

—Erik Vance, Conservation

“Using a combination of anecdotes and hard data, Nichols makes a persuasive case for water’s healing power.”

—Amanda FitzSimons, Elle

“Nichols insists on a more experiential brand of activism, encouraging individuals to encounter the oceans directly in order to build personal and emotional connections—to get their feet wet.”

—GQ

“Blue Mind has the power to reveal how your health and happiness are tied to oceans and waterways, no matter where on Earth you live.”

—Dr. Sylvia Earle, founder of Mission Blue and Explorer in Residence at National Geographic

“Nichols shares the many ways in which water positively impacts not just our lives, but also our minds. With many citations for the scientifically curious, and numerous anecdotes that entertain, Blue Mind will interest a broad audience, from fans of water sports to ecologists.”

—Publishers Weekly

“The implications of this premise are profound; they may revolutionize the way we teach conservation and ecology.”

—Jeff Greenwald, OnEarth

“Every conservation movement requires sound science and effective communication. Neuroconservation skillfully utilizes the insight of neuroscience to accomplish both of these goals. Already, Nichols’s work is sending ripples throughout the world.”

—Will Fraker, Bay Nature

“A fascinating, fact-based report for aquaphiles and those at one with the tides.”

—Kirkus Reviews

“It is impossible not to engage with Nichols as an author; his irrepressible sense of wonder and passion for his subject are simply inspiring.”

—Kelsy Peterson, Library Journal

“If your time on our planet needs less stress and more happiness, find your way to Nichols’s Blue Mind for the surprisingly simple and joyous ways water can change your life.”

—Timothy Dykman, director, Ocean Revolution

“Nichols wants us to learn to see the ocean differently, and not just because it will make us happier, but because by reimagining it we become able to reimagine ourselves, and by extension our relationship with the world we inhabit.”

—James Bradley, The Australian

“Nichols celebrates the spiritual connection that water provides.… He digs into meaning and metaphor.… Empathy is central to his theme.… I liked this book for its mad spirit.”

—Philip Hoare, The Guardian

“Beyond the physical gains you’ll make, there is also a burgeoning body of research that proves proximity to water can reduce stress and improve mood.”

—Devin Tomb, Self
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