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Dedication

TO KIMBERLY: FOR TURNING THE WORLD SO IT’S FACING THE WAY THAT I’M GOING.

—Greg

TO ANYONE WHO CANNOT LIVE IN A WORLD DEVOID OF WILDNESS, AND TO WHITE SHARKS, WHO EMBODY IT.

—Ret

* * *

This is a work of narrative nonfiction. We have done our best to accurately re-create events, locales, and conversations based on memory, interviews, and research. Many conversations in the book come from Greg’s recollections or are reconstructed from public records. The dialogue, in most cases, is not meant to be a word-for-word transcript. A good-faith effort was made to interview most of the living individuals mentioned in the text, but in some cases, details are based on perception, memory, and research. In a few cases, we relied on conjecture based on the best available information and science at the time of publication to help bring to life the remarkable story of the resurgence of an apex predator in New England’s waters. While much remains unknown about the white shark in the northwest Atlantic, our goal in writing this book is to contribute meaningfully to our collective understanding of this magnificent animal, its natural history, and the history of its relationship to both humans and its environment.
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Foreword

John “Jack” Casey

I began working on sharks more than sixty years ago. The research began in 1961, at the Sandy Hook, New Jersey, laboratory. A rare unprovoked shark attack off New Jersey the previous year resulted in public concern that the menhaden purse seine fishery might attract sharks close to shore. In response, the menhaden fishing industry and the Smith Research Corporation made their research vessel, R/V Cape May, available to the Sandy Hook Lab to conduct research on sharks off the northeast coast. Lucky to be in the right place at the right time, I was assigned as the leading scientist to conduct a survey of sharks using longlines along the Atlantic coast from Long Island, New York, to Cape Henlopen, Delaware. The resulting catch of more than three hundred large sharks received widespread publicity. Concerned about the public’s response, we did not immediately tell people that we caught a number of young white sharks within a quarter mile of popular beaches, leading us to suspect that the area may well be a nursery for this infamous species.

An unexpected result of our shark survey was that hundreds of recreational fishermen requested information on how to fish for sharks and, in addition, they wanted to know how they might help in our research. In the decades that followed, I established what is now considered the largest shark tagging program in the world. This ongoing program has resulted in more than 300,000 sharks tagged and released off the American and European coasts, something I never anticipated. I just wanted to get a better understanding of sharks at a time when we knew very little about shark populations in the area. It was an era when the only good shark was a dead shark and when management and conservation were not on anybody’s radar. I realized early in my career that people who spend their lives on the ocean have a wealth of experience, so I tapped into the skills and knowledge of fishermen. They bolstered our efforts and truly enhanced our research. I also worked with notable scientists like Frank Mather, Frank Carey, Eugenie Clark, and others from all over the world. From these collaborations came new tools and new techniques, many of which are primitive by today’s standards. We were starting almost from scratch in those days, so everything we learned about shark migrations in the Atlantic was new and exciting.

In 1966, the tagging program was transferred to a new National Marine Fisheries Service laboratory on the University of Rhode Island Bay Campus. There, with staff biologists Chuck Stillwell, Wes Pratt, and Nancy Kohler, we began working closely with students and volunteers. As I look back, I realize now that working with students was perhaps the most rewarding aspect of my career. They came from all walks of life, and they all loved sharks. They came to volunteer, to work, and to study, and we learned as much from them as they did from us. Over the years, students came and went. Some kept working on sharks, while others pursued careers as college professors, medical doctors, teachers, and marine biologists. Every student became part of the team—and Greg Skomal was, I am proud to say, one who went on to a successful career studying sharks.

Collectively, we worked at sea and at shark tournaments; we processed samples, analyzed data, and wrote research papers. We went from being up to our elbows in the bodies of sharks to getting pounded by the ocean, crammed in a van, or smashed into a small hotel room. We didn’t always get along, nobody does, but we got work done and I know we produced a lot of shark science. In so many ways, the “shark project” was my extended family. We worked together, and often enough, we socialized together. Early on, Greg lived with my son Michael and an assortment of other characters just a block from my home. Like every graduate student, Greg wasn’t paid much, so it was pretty typical for the boys to come over for dinner. My wife, Dee Dee, was the consummate mother, and she enjoyed cooking for the motley crew as we reveled in stories about sharks, fishing, and life. Those were happy times.

Greg moved on to the state of Massachusetts in 1987. I thought it was a good move for him. He established the Massachusetts Shark Research Program, which became a mini version of my Apex Predators Program. He continued to focus on life history, eventually expanding his research to physiology and ecology, all the while still working with us as a collaborator. Over the years, we kept in touch, even after I retired in 1995. To me, it never really felt like Greg left our program, and his studies have taken him well beyond what we could have imagined sixty years ago.

In the US and other parts of the Western world, people rarely need to worry about being injured or killed by a wild animal. To many, spiders and snakes are about the most dangerous and, in all but a few cases, unjustly so. In reality, we are far more likely to be hurt by ourselves or something we created, like cars or pollution, than anything living in our backyard. Regardless, the fear of sharks remains pervasive—particularly the so-called “man-eating” white sharks. When I studied white sharks, we focused on life history and distribution because shark attack was not a major concern. On a statistical scale, these attacks are still rare events, but they have increased over the last few decades, in particular along the coast of New England. What has changed? Water temperatures? Prey distribution and abundance? More sharks? More people? Better reporting? Likely a bit of all these things. Can science explain these changes relative to any danger to humans but also in the context of better understanding the biology of this species? And, with that understanding, will we appreciate the role white sharks play in the marine ecosystem? These are the questions tackled by Greg Skomal.

Greg has been obsessed with the white shark since he was a child. He will tell you that he was in the right place at the right time in his career when white sharks returned to the coastal waters of Cape Cod and New England. I’ve always lived by the mantra that sometimes it’s better to be lucky than good, but Greg is both. Over the past thirteen years, he has personally tagged more than three hundred white sharks with tag technologies that didn’t exist when I studied these animals. In doing so, he has enhanced our knowledge of this species in this part of the world and beyond. His extensive experience at sea and in the laboratory has given us insights that only he can provide. In this book, he shares some of those findings and provides a synthesis of information, both current and historical, that will serve as the basis for future research. While doing so, he also shows us that chasing a childhood dream is well worth the effort.

The white shark will always be a source of fascination for humanity. Greg’s research takes our understanding of this species to another level so we can all better appreciate one of the most feared creatures in the sea.




Part 1

Rare Event Species

[image: image]

The shark is perhaps the world’s least popular creature. Detested and feared by all, the animal has been hunted down relentlessly, and historically has been the victim of the most fiendish torture the human mind can devise.

—Ann Weeks, NOAA, the quarterly publication of the National Oceanic and Atmospheric Administration, 1974
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Chapter 1

White Sharks and Whales

It is my personal belief that the responsibility for this horrible shark attack rests squarely upon the shoulders of the aforementioned officials for their utter lack of attention and inaction regarding the growing shark problem on Cape Cod of the last few years.

—Barnstable County, Mass., commissioner Ron Beaty

This has turned into Amity Island real quick out here.

—Joe Booth, local surfer

[image: image]

SEPTEMBER 15, 2018—41°55'24.6"N, 69°58'20.5"W (7:55 A.M.)

The morning sun cut through the green-hued water, casting bright downshafts of light that undulated along the slate-gray back of the eleven-foot shark. It moved effortlessly—or so it appeared—but also with inimitable purpose. If a fish could swagger, this is surely how it would look. From the side, its pointed snout, large dorsal fin, and crescent-shaped tail disclosed its identity, but it’s the color—the abrupt demarcation between dark upper and glaring white underside—that is unmistakable to even the most casual observer.

The white shark is commonly called the “great white,” because the mere mention of its name conjures up larger-than-life imagery. In the face of those jaws or that dorsal fin—those are, of course, the most common tropes—anything short of hyperbole falls flat. The shark’s confidence becomes arrogance. Its efficiency, aggression. It’s frequently called “mythical,” and while it does occupy a central role in the mythologies of many cultures, there really is no need to idealize or embellish. The actuality is enough.

The hard reality is that this animal is about as close to perfection as any animal in existence today. Everything about the white shark is purpose built to excel in one of earth’s most challenging environments, as it has done for millions of years. The white shark swam here when Glacial Lake Cape Cod was still draining—when humans emerged and when the dinosaurs went extinct. The white shark’s ancestors managed to survive every mass extinction since they arrived on the scene more than 450 million years ago. To call the white shark an evolutionary success story would be like saying Leonardo da Vinci was a reasonably competent artist.

The white shark is no myth. It is no accident or aberration. It is the result of a sequence of precise adaptations achieved over millions of years, and it has culminated in this—a near-perfect, albeit little-understood, animal swimming steadily north along the Outer Cape on a mid-September morning.

SEPTEMBER 15, 2018—PLYMOUTH TOWN WHARF, MASSACHUSETTS (7:35 A.M.)

It was just past seven thirty in the morning and Michelle Collins was in the galley of the whale-watching vessel Tails of the Sea, stowing food for the day’s trip. She glanced at the clock on the bulkhead and then at her watch. Michelle was not a morning person, and the fact that I still wasn’t there was not making her morning any easier. Michelle had guided many whale-watching trips aboard the Tails, as those familiar with Captain John Boats’ largest whale watching vessel commonly call her, but this trip was different.

The Tails captain, Russ Burgess, poked his head in the galley door.

“Is Greg here yet?” Michelle asked him.

“I haven’t seen him,” Russ replied.

Michelle made her way topside and then onto the wharf. Tendrils of fog hung low over the harbor. It was the coldest morning of the month to date, but despite the damp chill, the forecast called for temperatures climbing into the seventies and a bright sun burning off the fog. It was the last weekend of the summer, and it should have been a near-perfect day for viewing white sharks. “Where the hell is Greg?” she asked herself.

Michelle looked down the wharf toward a line of eager passengers who had paid three times the going rate for a whale-watching tour. Some had driven a couple of hours or more to get there, while others had spent the night in Plymouth, planning to make a weekend of it. A few had even flown in for the trip. The White Sharks and Whales trip happens only twice a year, in September, and it always sells out. It’s a joint fundraiser for Whale and Dolphin Conservation (WDC), the organization for which Michelle works, and the Atlantic White Shark Conservancy. She glanced again at the passengers, knowing that, while they hoped to see a whale, and they were certainly glad to support the nonprofits, most are really there to tick something big off their bucket list—an opportunity to see a white shark in the wild. The Conservancy thought that having me narrate the encounter would be the icing on the cake.

What Michelle couldn’t see from her vantage point on the dock beside the Tails was me, pulling my fifteen-year-old black Toyota pickup into the parking lot on the far side of the wharf. She didn’t know that I had left home an hour ago with my daily mug of Earl Grey and a toasted bagel with cream cheese. I had assumed an hour would be plenty of time to get to Plymouth on a Saturday morning, but my wife will tell you I’m always late. This wasn’t my first time guiding the White Sharks and Whales trip, and while many shark biologists would not choose to spend a day of their weekend on a whale-watching vessel with a bunch of self-identifying “sharkophiles,” I really enjoyed it—but I’m as much a sharkophile myself as I am a scientist.

SEPTEMBER 15, 2018—PLYMOUTH TOWN WHARF, MASSACHUSETTS (7:50 A.M.)

Emerging from my truck, I exchanged the empty mug for my camera, binoculars, and a few extra layers. I locked the truck and started off at a quick pace toward the wharf, walking by the now-silent gauntlet of seafood restaurants, takeout stands, and gift shops that have replaced commercial fishing boats, totes of seafood, and the pungent smell of bait on so many “historic” New England wharves. I passed the empty Lobster Hut, which called itself a “piece of seaside Americana,” and the Cabby Shack, with its palm trees and outdoor seating, where summer tourists were instructed to act like “those in the know” and “ask for the super-sized, three-and-a-half-pound Big Man’s Lobster.” Just past Cabby’s there was what Google identifies as “a watering hole with seafood” called the Shanty Rose. It occupied an old war surplus building that was moved to that spot in the 1940s as part of the operations of the wholesale fish company Reliable Fish. A cornerstone of Plymouth’s working waterfront, Reliable Fish operated in one form or another on that spot for nearly a century, until, just a few years ago, its owner finally gave up the ghost to “America’s Hometown” tourist economy, where a bar is more valuable on a city-owned wharf than a fishmonger.

Over the past several years, I had become accustomed to being a central figure in shark research in New England. This was because New England is a relatively small place, I had been studying sharks in this region for many years, and now white shark news had become ubiquitous in the local media—in essence, I’d emerged as the go-to expert for most every story. The big fish in a small pond, as my sister would say. Local reporters had me on speed dial and, not infrequently, would reach out with shark news that I hadn’t even heard yet. It was probably also because I’d become somewhat of a regular on the immensely popular Shark Week, on the Discovery Channel. As I approached the vessel, I could see the passengers who were boarding the Tails in hopes of seeing some of Cape Cod’s white sharks up close, and I was inspired by their broad smiles and excitement. For a few seconds, it brought me back many years to the anticipation I felt as I boarded a boat in Rhode Island in my quest to see a live shark for the first time.

Michelle’s reaction to my somewhat tardy arrival told me that she was relieved to see me. Although this was her ninth White Sharks and Whales trip, not to mention the countless hours she had spent on the Tails during regular whale-watching trips, I sensed that Michelle didn’t want to have to deal with both the whales and the sharks during this trip. Michelle started as an intern at WDC after graduating from college in 2012. She spent five days a week on the boat during her first season. The next summer, she traded a bunk in WDC’s intern housing for an opportunity to work on the boat again. When she took an office job with the organization in 2014, she reduced her days at sea to just two per week, but her passion for being on the water and helping people connect with marine life, especially whales, only continued to grow. In short, she knew her stuff, but that didn’t include white sharks. My job that day was to introduce these passengers to white sharks, and to tell them what we knew and what we didn’t know. I didn’t mind taking the time on a Saturday to do this because I enjoyed being with fellow shark enthusiasts and I knew they had all spent a lot of money to be there. In these situations, I make every effort to be easygoing and approachable. I take photos with passengers and share my stories. I might be the guy they see on TV, but I’m still just a biologist with the Massachusetts Division of Marine Fisheries. Simply put, I might be viewed as some kind of celebrity shark expert, but I don’t view myself as such, and I’d rather be the kind of guy you just want to grab a beer with.

These trips take a team to be successful. Michelle would be responsible for narrating the marine mammal encounters, I would handle the sharks, and we generally had someone else on board to talk seabirds. Russ would get the boat to the animals, and the crew would be responsible for the passengers’ comfort and safety. One person who was essential when it came to finding white sharks was not on board: Wayne Davis. To find the sharks, Russ Burgess, the captain of the Tails, relied on Wayne, who is the spotter pilot I’d been working with for many years. The only year we didn’t see a shark on the White Sharks and Whales trips was the first year, when Wayne was grounded by fog. Once Wayne spots a shark from the air, he directs Russ to it. Often that means taking the Tails into the shallows just off the beaches of the Outer Cape, making it very different than the usual whale-watching itinerary, which heads offshore to Stellwagen Bank, a National Marine Sanctuary and one of the primary feeding grounds for humpback, fin, pilot, minke, and endangered right whales. Navigating a 110-foot boat into less than ten feet of water to look at white sharks so close to the beach could be viewed by some as a dicey operation, but Russ had more than twenty years of experience in these waters.

Russ shrugs: “The boat only draws six and a half feet.”

* * *

By 8 A.M., the passengers had all boarded the Tails, and everyone was excited to get under way. Despite the chill, Cynthia Caezza was wearing just a white Washington Redskins T-shirt, a bejeweled-glitter white ball cap, and lipstick as bright as a life preserver. She grew up in Milford, Massachusetts, about twenty-five miles southwest of Boston. She’s been “obsessed with sharks” since she was five and her mother took her to see Jaws in the theater. “It traumatized me,” she said. “I’m still traumatized, but it’s become one of my favorite movies.” While growing up, her family went to the seashore at Nantasket Beach in Hull, just up the coast from Plymouth. She remembers being terrified even though her mother and aunts would tell her there were no sharks in Massachusetts Bay. “They’re only in Florida,” they would say. “Don’t worry about it.” At the time, the last fatal shark attack in Massachusetts may have been in 1936, but that didn’t stop Cynthia from worrying—and, to this day, she remains terrified of sharks.

“I’ll go in up to my ankles in the ocean,” she says. “I know that the chances of a shark attacking me are low. I know that they feed at twilight and early in the morning. I know they’re attracted to sparkly things. I know all that stuff. I’m very aware of all of the things you need to be aware of when you do go into the ocean. But you know, I’m still terrified, and that stems from Jaws in 1975. That never went away.”

Cynthia’s obsession with white sharks goes well beyond fear, however. “I love them, respect them, and I love to learn anything that I can about them,” she says. She’s a member of a lot of shark groups on social media, everything from several “fans of Jaws” groups to shark conservation groups, so it was no surprise that the Facebook algorithm served her up a sponsored post about the White Sharks and Whales trip. As soon as she saw it, she immediately tagged her high school friend Tracee. “Do you want to go?” she wrote. Tracee lives in Washington State and was just as obsessed with sharks as Cynthia—or maybe more, having booked a trip to South Africa to photograph white sharks the previous year. “When she saw that I’d tagged her, Tracee bought a plane ticket to Boston ten minutes later,” Cynthia said. “I bought two tickets for the boat trip later that day.”

Cynthia was standing beside me on the deck of the Tails. I signed a copy of a book I’d written called The Shark Handbook for her, and she beamed as Tracee snapped our picture with Cynthia’s phone. I blushed as she told her friend that seeing me in person was “like seeing the Beatles.” To me, he’s the Paul McCartney of marine biology! I sometimes hear these kinds of comments from folks who love sharks, and while it feels great, I also feel awkward and don’t really know how to respond. At this point I have a canned response for moments like these: “I wish my kids felt that way!”

The fog was already burning off as the boat’s four diesel engines grumbled into gear. I’d been working with sharks for more than thirty-five years, and during that time I’ve logged a lot of hours on boats, so leaving the dock is always a comforting sound. Cynthia, on the other hand, was anxiously double-checking her stash of saltines, ginger ale, Pepto Bismol, scopolamine for nausea (she already had the patch behind her ear), baby wipes, and, perhaps for a worst-case scenario, a box of white plastic trash bags.

The channel leaving Plymouth Harbor is long and circuitous as it wends its way out beyond the breakwater. Russ had done this trip so many times, he could have done it in his sleep if it weren’t for the weekend warriors out on their pleasure boats. He steered the Tails toward the long, sandy neck of Plymouth Beach, where the channel doglegs northwest and then parallels the beach to sandy Beach Point. Rounding the point, Russ shot south of Bug Light and made for the expanse of Cape Cod Bay and Stellwagen Bank National Marine Sanctuary.

SEPTEMBER 15, 2018—WELLFLEET, MASSACHUSETTS (8:30 A.M.)

The sixty-five-room Wellfleet Motel is situated conveniently along the east side of Route 6 in the town of Wellfleet, on the Outer Cape. Owned by the same family for nearly fifty years, its clean rooms are a bit dated, but nothing that can’t be overlooked for the budget price tag, friendly vibe, and fresh-squeezed orange juice served with breakfast. Most important to Arthur Medici and Isaac Rocha, however, was the fact that the motel is just a quick drive from the beaches of Cape Cod National Seashore, where the two young men were planning to spend the weekend surfing on their boogie boards.

Arthur and Isaac woke early, grabbed a quick breakfast, and were soon headed for the beach. It was about a ten-minute drive to Newcomb Hollow Beach, where they had an incredible sunset session the evening before. The conditions were near perfect, but unfortunately, they had missed most of it, given that school was back in session and they couldn’t leave for the Cape until Isaac, a junior at Everett High School in Everett, Massachusetts, got out of class. Yo, Arthur texted Isaac on Friday afternoon while he was still in class, let’s go to Cape Cod. We’re gonna grab a hotel and go surfing. Go home and grab your stuff and be ready because I’m coming to your house.

Arthur was six years older than Isaac, and he was also the more experienced boogie boarder. In fact, he was quite talented, and even though he was not a local on the Cape, he’d achieved a level of respect and acceptance from some local surfers that is pretty unusual owing to both his nonresident status and the fact that he’s a boogie boarder. Isaac, on the other hand, was really just a beginner—a grommet, in surf parlance—but he loved it, and he’d learned a lot from Arthur about riding the waves and so much more. The two had met at Maranatha Christian Church in Revere, where Isaac’s father was a pastor, and had become good friends despite their age difference. It was a relationship that was sure to deepen when Arthur proposed to Isaac’s sister, Emily.

As a lifelong surfer, Arthur was immediately drawn to Cape Cod when he moved from his native Brazil to Massachusetts to study civil engineering at Boston’s Bunker Hill Community College almost four years before. Cape Cod appeals to many people for many reasons, but its world-renowned beaches less than two hours from Boston have been the major draw over the last fifty years. The year-round population of 215,000 booms to more than 500,000 during the busy summer tourist season, and direct spending by travelers exceeds $1.3 billion annually. Tourism generates more than $58 million in state taxes and over $75 million in local taxes.

People have been coming to the Cape for a long time. Even before the Mid-Cape Highway was built in 1953—before the bridges crossing the Cape Cod Canal went up in the 1930s and before the railway was extended from Boston to Provincetown in 1873—people traveled to Cape Cod. According to some historians, the Vikings may have been the first, but we know for a fact that Bartholomew Gosnold arrived in the early seventeenth century. It was he who bestowed the name “Cape Cod” to the tip of the Cape, near present-day Provincetown. Samuel de Champlain charted Cape Cod’s harbors a few years later, and Henry Hudson landed on its shores in 1609. The Pilgrims were actually late to the game when they explored the Cape’s tip before moving on to Plymouth in 1620. It was also on the Cape where the Pilgrims first interacted with the Wampanoag Native American people, who, of course, had inhabited the region for thousands of years before the first European arrived.

Anyone looking at a map of the east coast of the United States will appreciate that Cape Cod is one of the most distinctive features of the entire seaboard. It’s no wonder that early explorers took note and that modern-day travelers seek it out. The Cape juts some thirty miles into the Atlantic Ocean, and while it is actually an extension of the mainland, the Federal Emergency Management Agency classifies everything east of the Cape Cod Canal as an island. The canal itself was proposed as early as 1623, but it did not open until 1914, when it linked a couple of tidal creeks and severed the Cape’s terrestrial bond to the rest of the state.

Henry David Thoreau visited Cape Cod for the first time in 1849. He described its shape on a map as “the bared and bended arm of Massachusetts.” Like the orthodox stance of a right-handed boxer, a Muhammad Ali or Mike Tyson, Thoreau envisioned Cape Cod as the leading left arm of Massachusetts, “with her back to the Green Mountains, and her feet planted on the floor of the ocean.” Her powerful right fist, Thoreau wrote, “keeps guard . . . upon her breast at Cape Ann,” ready to thrust forward, “boxing with northeast storms, and, ever and anon, heaving up her Atlantic adversary from the lap of earth.”

Like all New England surfers, Arthur had fixated on storms all week. Surfers understand and think about storms in a way that is counterintuitive to the general public. This is especially the case when it comes to hurricanes, and there was a big one brewing in the Atlantic that week. Surfers up and down the east coast, from Florida’s Cocoa Beach to Higgins Beach in Maine, had been anticipating hurricane season. When averaged out over decades, September 10 represents the historic peak day and, almost like clockwork, Hurricane Florence had made landfall the day before, near Wrightsville Beach, North Carolina, at 7:35 A.M. It was the first major hurricane of the 2018 hurricane season, and New England surfers had spent the few days before its arrival eagerly texting each other, poring over National Hurricane Center forecasts, studying storm tracks, and checking surf cams up and down the coast waiting for the swell to arrive. On the Cape, they’d been watching wave height and period data produced by the National Data Buoy Center’s 44018 buoy, located nine nautical miles north of Provincetown. The day before, the kind of swell and weather they had hoped for all season had finally arrived. It wasn’t an all-time epic swell, but it was good enough, and was forecast to remain that way all weekend.

Arthur pulled his black Nissan Altima out of the Wellfleet Motel parking lot and onto Route 6 heading north. Like those aboard the Tails, making its way across Cape Cod Bay some thirty miles to the west-northwest, Arthur and Isaac could not have hoped for better weather. The fog had burned off and the temperature was already in the midfifties and climbing as the laid-back grooves of Jack Johnston’s “Love Song #16” played on the radio. The sun streamed in through the passenger window, and Isaac tapped his foot to the staccato groove of the surfer-turned-strummer’s newest radio release. One music critic writes that it’s a song “so laid-back it could be boiled down and used as morphine,” which somehow felt appropriate for this perfect morning on the last weekend of summer as best friends shed their weekday woes for the simple joy of becoming one with the surge of swell and the immensity of the Atlantic Ocean. It would be hard to script the last weekend of summer any better.

SEPTEMBER 15, 2018—42°05'43.4"N, 70°13'40.1"W (10:46 A.M.)

Michelle stood beside Russ, who was steering from an auxiliary station on the roof above the Tails’ wheelhouse. The visibility was best from this elevated vantage point, and Michelle scanned the horizon for whales. The team had decided to whale watch first and give Wayne some time to find sharks. That strategy paid off—that day alone, we saw nine humpbacks, including two calves, as well as several harbor porpoises and a couple of minke whales. We were just over two miles off the forty-five-foot-tall, iron-plated Race Point Lighthouse in Provincetown on the northwest tip of Cape Cod, when Michelle, to her delight, spotted a whale named Scylla. She knew that it was Scylla by the telltale markings on her large fluke, or tail fin.

Michelle had first met Scylla back in 2012 during her first month as an intern with WDC, and over the past seven years, Scylla has become her favorite whale. Scylla was born in 1981 and is, according to Michelle, a “supermom.” For starters, Michelle explained over the PA system, most humpbacks don’t have their first calf until they are at least eight years old, but Scylla had her first calf at just six and her second calf when she was eight. Then there was the fact that humpbacks are pregnant for roughly a year before giving birth to a newborn that can be fifteen feet long and weigh in excess of two thousand pounds. After birth, the mother will care for her young for ten to twelve months, and during the first six months, the calf will consume up to eighty gallons of its mother’s milk per day.

“As you can imagine,” Michelle said, “having a calf takes its toll on Mom.” This elicited knowing nods from the human moms leaning against the rail watching Scylla. “So, you can understand,” Michelle continued, “why it’s so extraordinary that Scylla had calves in consecutive years in both 1997 and 1998, and then again in 2000 and 2001.” To have calves in back-to-back years means Scylla was both pregnant and taking care of a calf at the same time, an incredible feat.

As Michelle spoke about Scylla, Russ was on the radio with Wayne in his spotter plane above. Wayne said he wasn’t finding any sharks along the northern tip of the Cape. If Wayne couldn’t find sharks there, Russ was probably going to have to take the Tails down the backside of the Outer Cape, which would make for a long run.

Michelle was in touch with her boss, Regina Asmutis-Silva, via text—just to keep her updated on the day. As they left Scylla behind, Michelle texted, Whales went good. Logging, one breach but there are lots here. Headed to the beach now.

The passengers loved the whales, but I sensed their desire to switch gears and see sharks. I went up through the hatch onto the roof of the wheelhouse, grinning broadly in anticipation.

“Ready to go find some sharks?” I asked Russ and Michelle.

SEPTEMBER 15, 2018—NEWCOMB HOLLOW BEACH, OUTER CAPE (10:46 A.M.)

Isaac was frustrated. He and Arthur had arrived at Newcomb Hollow Beach a couple of hours ago and found near-perfect conditions. There was no wind and the blue sky was snapped crisp to the horizon. Like last evening, the surf was better than expected, with clean waves, good regularity, and none of the short chop that can plague the breaks along the Outer Cape. Waves were stomach to chest high with occasional larger sets, and the water was clear—not tropical Caribbean gin-clear blue, but more of a North Atlantic, hazy-IPA crystal. Despite the conditions, Isaac just wasn’t finding his stride, missing wave after wave.

Like an angler deciding where to cast, a surfer reads the underwater topography. Sandbars, channels, and deep holes are all ephemeral and dictate how a particular wave will break at a particular time on a particular day. Newcomb was in great shape that year. The sandbars had built up nicely—there had been no big nor’easters to tear them apart. Yesterday, Arthur noted that in front of the parking lot, a sandbar was causing the wave to break right. That’s where most of the surfers were. The right break had multiple takeoff points and offered reasonably long rides, which helped to spread out the crowd. It was the obvious place to paddle out. To the south, however, about three hundred yards down the beach, there was another sandbar that was causing the wave to peel left. These lefts were shorter and steeper and drove into a deepwater hole. Arthur and Isaac had surfed there almost alone the night before, and that’s where they were surfing all morning.

People interviewed later recalled a good vibe on the beach that day. The beach was more crowded than one expects after Labor Day, but it was mostly a local crowd. Although the beaches on the Outer Cape were not guarded after Labor Day, several off-duty lifeguards were present. Parking, a constant source of irritation in the summer, was a breeze this time of year. It wasn’t uncommon for there to be tension between surfers, stand-up paddleboarders, and body boarders like Arthur and Isaac, but a couple of surfers who surfed the left with Arthur and Isaac the day before had nothing negative to say about the “shark biscuits”—Australian slang for body boarders. “These two kids were good,” one local who had surfed near them recalled. “And Arthur was insanely good. Double-three-sixties-same-wave good. Their wave count was very, very high. And their smiles . . . Arthur’s in particular.”

That day, Arthur had some phenomenal waves, but he was also patiently coaching Isaac—helping him find the right takeoff point and anticipate the rhythm of the swell. Arthur was just that kind of person—someone who derives joy from seeing others succeed.

SEPTEMBER 15, 2018—41°57'55.8"N, 69°59'09.6"W (10:47 A.M.)

The shark had been swimming north slowly and deliberately, probing the various bars, channels, and holes in the shallows not far from the beach. He sometimes headed for deeper water, but he spent about half his time in the shallows—that’s where the food was. In a little over twenty-four hours, he had made his way from the southern tip of the Outer Cape at Monomoy to just off the beach at Newcomb Hollow—a distance of nearly thirty miles.

The morning before, he had swum along the shifting barrier beaches off Chatham, where tourists can buy a “Welcome to Chatham” sign adorned with faux serrated shark bites along the perimeter, an illustration of a white shark, and the tagline “Summer Home of the Great White.” The shark eventually passed the storm breach caused by the Patriots Day storm of 2007, which turned North Beach into North Beach Island, and by early afternoon he was off Orleans, swimming close to the picturesque beach on the spit of land separating Pleasant Bay from the Atlantic. He continued north, passing Nauset Beach and eventually arriving at Coast Guard Beach, which is often claimed to be one of the most beautiful beaches in America and usually has a crowd justifying the superlative. It was a couple of hours before sunset.

The shark was hunting. There is only one reason for a large shark to expose itself to the same conditions that draw surfers: seals. At eleven feet long, this white shark has traded his juvenile dentition for the teeth of an adult, which indicates a shift in his diet. As a younger shark, he consumed primarily smaller animals like fish and squid, but now he seeks larger meals. His triangular, finely serrated adult teeth are well adapted to rip chunks of flesh from larger prey. This does not, however, mean the shark has become nastier or a “man-eater”; rather, it’s about energy efficiency. Everything a white shark does is about trade-offs that mitigate the risks associated with living in a hostile environment.

When it comes to energy, feeding is one of the costliest activities a shark needs to regularly pursue, and the calculus is simple. Eating a single seal yields a greater energetic payoff than chasing schools of smaller fish. This is why large white sharks seek out places with an ample supply of large-prey items like seals and sea lions, and it explains the location of the famous white shark hotspots around the globe—places like California’s Farallon Islands, South Africa’s False Bay, Australia’s Neptune Islands, and Mexico’s Guadalupe Island. A couple of decades ago, it would have been rare to see a white shark this size swimming along the coast of the Outer Cape, but with the return of both gray and harbor seals, the Cape is quickly emerging as a white shark hotspot.

If this shark had come upon a vulnerable seal the day before while swimming north, it may well have diverted from its slow, steady swim. But unlike the undiscriminating, even haphazard, predator his species is made out to be in movies and media reports, this shark would have been cautious. While he is indeed an apex predator, and while he kills with remarkable speed and power using a hunting strategy described as “ram and bite,” he is surprisingly guarded—even bordering on circumspect. Becoming one of the ocean’s most efficient predators and having climbed to the top of the food web in the Atlantic did not happen as a result of his ancestors rushing headlong into unknown situations. There is, no doubt, a gruesome power in being able to quickly dispatch an 850-pound adult gray seal in a boil and burst of white water frothed with crimson blood, but more important than this physical dominance, the white shark has evolved to use its muscles and many rows of teeth judiciously.

The shark arrived off Newcomb Hollow Beach around 10:15 A.M. and decided to hang around in the late morning ebb of the tide. Armed with an impressive sensory array, he was constantly processing smells, sounds, and visual cues, and he was continually “feeling” his surroundings by detecting changing currents and the movement of other animals in the water.

SEPTEMBER 15, 2018—42°00'55.4"N, 70°00'56.2"W (11:42 A.M.)

Sharks are taking a while, Michelle texted Regina. Since seeing Scylla, Russ had taken the Tails south and then southeast from Race Point. They passed Herring Cove and rounded Wood End, where they could see the Pilgrim Monument over Provincetown. No sharks. Russ then took the Tails back north and east around the “fist” of Cape Cod and south toward the beaches of the Outer Cape and started the run down the backside. They had gone a little over ten miles south along the Atlantic beaches of the Cape. We are passing the golf ball now, Michelle texted Regina.

The golf ball is the name locals use for the lone remaining radar dome on the site of the former North Truro Air Force Station. The dome stands on a bluff overlooking the Atlantic and is about six miles north of Newcomb Hollow Beach, where Arthur and Isaac were drawing the attention of those on the beach. They were “doing all these cool tricks, doing flips, spinning backwards.” Just then the radio on the Tails crackled to life. It was Wayne with good news—he’d found some white sharks off Nauset Beach, almost twenty miles to the south. I jumped on the PA system and told the passengers, some of whom were becoming impatient. Russ goosed the engines.

In about a mile, I stared intently as we were passing Longnook Beach, where exactly a month before to the day, sixty-one-year-old William Lytton was attacked by a shark. The juxtaposition wasn’t lost on me. As the shark enthusiasts aboard the Tails eagerly anticipated seeing their first white shark of the day, possibly of their lives, Lytton was still at the Spaulding Rehabilitation Hospital in Boston, recovering from deep lacerations on his leg and torso. He said he was able to escape the shark by punching it in the gills.

A little before noon, the Tails passed where Arthur and Isaac were riding waves at Newcomb Hollow Beach and continued south to where Wayne had spotted several large sharks.

SEPTEMBER 15, 2018—WELLFLEET FIRE DEPARTMENT (12:11 P.M.)

The officer on duty at the Barnstable County’s Sheriff’s Office answered the phone at 12:11. It was a state 911 dispatcher reporting that a female caller had just tried to report some kind of emergency at Cahoon Hollow Beach. “I think it might have been a shark bite,” the dispatcher told the officer, “but the signal dropped.”

But after the first cryptic call to the county sheriff’s office, additional calls started flooding in.

The sickening reality set in. There had been a shark attack.

It was at Newcomb Hollow Beach, and it was serious. Lack of good cell coverage at the beach, however, made it difficult to get a clear picture of what was happening.

The dispatcher at the Wellfleet Fire Department made a full department recall—asking for every available member of the department to respond to Newcomb Hollow Beach for a “priority two; possible shark bite.” Those who heard the call over the radio knew it was a potentially life-threatening emergency.

Almost immediately, two of Wellfleet’s three ambulances were responding along with many first responders. “At this time,” Wellfleet Fire Department’s dispatcher notified those speeding to the beach, “I have a report of an unknown shark bite, male party. They are currently carrying the party up to the parking lot at Newcomb Hollow Beach.”

Fragmented reports continued to inundate the 911 system, with each one painting a more complete picture of the chaos occurring on the beach.

“I’ve just seen a surfer get bit by a shark.”

“It was a helluva hit, man. I saw the whole thing happen.”

“It looks like they’re carrying him off the beach right now.”

“Yeah, I think they just tried to do the . . . they’re trying to restart his heart again. I think that someone needs to be here now.”

Finally, an on-scene first responder was able to reach the Wellfleet fire dispatcher. “I’m on the beach,” he reported. “We have an unconscious male, severe leg injury. We’ll need MedFlight if available.”

The 911 dispatcher who was fielding the calls from bystanders at the beach notified Wellfleet Fire that calls were coming in of a possible code 99—CPR was being administered. A Boston MedFlight helicopter was scheduled, although weather in Boston would not permit a direct flight. The dispatcher notified the paramedics that there would need to be a combination of MedFlight and ground transport to the trauma center in Boston.

Wellfleet Fire’s Ambulance 97 reached the Newcomb Hollow Beach parking lot and established a command center. “A-7 has command at the parking lot,” they radioed in. “There is a code 99”—a patient in critical condition—“We do not need MedFlight. They’re working him off the beach at this time.”

“Received,” the Wellfleet fire dispatcher responded. “A-7 has command in the parking lot, reporting code 99, working the patient on the beach. No need for MedFlight.”

SEPTEMBER 15, 2018—41°48'17.3"N, 69°55'57.7"W (12:36 P.M.)

The sun was shining, and Wayne Davis in his tiny plane had put the Tails on its first white shark of the day. I was on top of the wheelhouse with Michelle and Russ. We were about a mile north of Nauset Beach and less than one thousand feet from the beach.

“There’s a shark,” I announced over the boat’s PA system. The passengers, including Cynthia, crowded to the port rail, cell phones in hand and excited murmurs rippling throughout the boat. Most were now wearing the white T-shirt commemorating the trip. This was the moment for which they’d been waiting. “Beautiful shark,” I continued.

Cynthia’s cell phone video was shot in the vertical orientation. It zoomed in and shows green water with sunlight slanting back off the undulations. You can hear the hum of the diesel engines as the Tails cruises slowly in the shallow water. Occasionally the hull rises and comes down on the water with a thudding sound that casts white spray across the bottom of the image.

For the average person, seeing a fish below the surface of the water, no matter how large, is not easy—especially if you don’t have polarized sunglasses. I made every effort to tell them where to look. “Swimming right up near the surface coming down the port side. Great visibility. Looks like a nice big one.”

Cynthia’s cell phone continued to scan the surface of the water for the shark. The crescendo of excitement began to swell as other passengers saw it.

“Yeah, that’s a good view of it,” I told them. “You folks see it? There we go. That’s a nice twelve-foot shark.”

“Oh shit!” Cynthia suddenly exclaimed, as the shark came into view in the upper part of the frame. “Oh my god!”

“Get your cameras ready,” I continued. The shark was a couple of feet below the surface, swimming in a characteristic fashion with minimal side-to-side head movements and wide, steady sweeps of its powerful tail fin. The angle revealed in crisp detail the striking demarcation between the shark’s dark upper and luminous white underside. There was no mistaking this as anything but a white shark, and it was absolutely stunning.

“Oh shit! Fuck!” Cynthia screamed as the cheers and whoops and clapping around her drowned out my voice over the PA. “Get that fin out of the water!” Cynthia screamed. “Let’s go!”

“Never gets boring, does it?” I chuckled to myself with a smile broad across my face. That was what it was all about for me. “Perfect,” I said, not realizing I was still speaking into the boat’s PA system.

While some scientists might eschew, or at the very least only tolerate with disdain, a day spent shark-watching with the general public, I embrace it. My professional goal has always been to be not only a good shark biologist, but also a public ambassador for white sharks. It’s a role I’ve dreamed about since first seeing Jaws as a kid. I knew I wanted to be like Matt Hooper, the shark biologist portrayed by Richard Dreyfuss, and I knew I wanted to study white sharks, but New England wasn’t a great place to study the species. Most of what was known about white sharks in the Atlantic came from a handful of specimens that fishermen had brought in. I know that there’s a lot to be learned from a dead fish, because I spent much of my early scientific career dissecting sharks. But a dead fish can’t tell you much about its behavior, its ecology, and its movements. Except for a single 1979 study by marine biologist Frank Carey of the Woods Hole Oceanographic Institution, scientists knew nearly nothing about living white sharks in the Atlantic.

But the 1972 Marine Mammal Protection Act, combined with the 1997 ban on killing white sharks, began to change that—began to change what we know about living white sharks. When I started the Massachusetts Shark Research Program in 1987, I never in my wildest dreams thought I would be doing white shark research, but when seals started recolonizing the Massachusetts coastline, the white sharks followed. I was clearly in the right place at the right time, being the shark biologist for the state where these sharks were now aggregating. As the overlap between white sharks and people in Massachusetts increased over the last decade—as attacks like the one at Longnook Beach in Truro exactly a month before the White Sharks and Whales trip were on the rise—my job took on a new urgency. My primary role as a scientist is to collect, analyze, and present the data, and the data clearly show a conservation success story. But as a state fisheries biologist, I’m also now squarely in the crosshairs of a debate concerning public safety. When it comes to an animal that can harm people, connecting science with public safety gets really tricky. This isn’t just fisheries management anymore, where at the end of the day people can go and have a beer. These are human lives, and this is a hypersensitive subject that requires quite a bit of nuanced juggling.

My phone buzzed in my pocket. Along with the passengers on the decks below, I was still reveling in the first white shark sighting of the day, so I was inclined to leave the phone in my pocket. But then it buzzed again. And again. We’d come into an area of reception, and Michelle, who was standing next to me, could see that my demeanor had changed, and my focus had shifted from the water to my phone’s screen. Information about the attack at Newcomb Hollow Beach had reached the Tails, and in those first moments there were many more questions than answers. I was soon fielding texts from major media outlets like ABC’s Good Morning America and CNN all the way down to local news such as the Cape Cod Times. I made every effort to continue guiding the trip, but I was also desperately trying to learn more details about what had happened. Just like on Newcomb Hollow Beach, however, the cell phone reception made it hard to get a clear picture, and I decided not to notify the passengers yet. I needed more details.

But the passengers already knew. A minute after I spotted the first white shark of the day, at 12:37 P.M., the Cape Cod Times tweeted, Rescue crews are at Newcomb Hollow Beach in Wellfleet because a #shark bite was reported. Stay tuned for more on this developing story #CapeCod.

Given the passengers’ intense interest in sharks and the hashtags and Twitter feeds they followed, the news of the attack spread quickly. Michelle had gone below to get more snacks for Russ, and everyone’s cell phones were buzzing. She returned to the fly bridge and told me. Nonetheless, I continued to work with Russ and Wayne to find more sharks—we saw six more white sharks between 12:41 and 1:24.

At 12:55, Michelle texted Regina again, writing, There may have been a fatal shark attack in Truro. Greg just got a call from the CCtimes. She asked Regina to watch the news for us. By a little after one, I learned that the victim of the attack was a boogie boarder in his midtwenties and that he may have bled out on the beach.

Michelle snapped a picture with her phone of what would turn out to be the last white shark of the day, and she sent the picture to Regina. It’s such a conflicting day, she wrote. It had been less than an hour since the Tails spotted the first white shark of the trip. It was an hour that many of the passengers will rank as one of the most incredible experiences of their lives—seeing not only one white shark, but many, including a rare encounter between two sharks. It was also an hour in which I would start to come to terms with the fact that something I’d been expecting for years had finally happened. This attack, if fatal, would potentially change everything.

At a little after 2:30, Regina sent Michelle a link to the Cape Cod Times article announcing that the “shark attack victim has been pronounced dead.” Michelle texted back that they were going to announce the news. We are going to have a moment of silence for him, she wrote.

Although it was late summer and that special New England brand of hot, it was cooler on the water. I was wearing a light jacket with a flannel liner as I leaned on the rail looking aft over the deck of the Tails where many of the passengers had gathered. Russ had turned the boat around, and we were headed back to Plymouth. My blue Massachusetts Marine Fisheries ballcap was pulled low over my sunglasses, casting a shadow across my face. I held the microphone in my right hand, not really sure what I was going to say. I knew I had to choose my words carefully.

“I’ve been in touch with folks onshore who are investigating an incident that involves a young man who was boogie boarding,” I told them. “By all accounts so far, and there are not many, he was attacked by a shark off Newcomb Hollow Beach and he suffered injuries that were fatal. I will know a lot more when we get back in and I have a chance to investigate further.” I paused. The only sound was that of the Tails’ diesel engines and the slap of her hull on the cold Atlantic. The sunken faces below me reflected how much the mood had changed. One man who had been boisterously rattling off white shark facts all trip was now silent and appeared shell-shocked. A woman who had smiled broadly when I signed her book appeared to have tears in her eyes. A boy of no more than eight, who had told me earlier that white sharks were not scary, looked bewildered at his mother, who was explaining that something terrible had happened. I continued, “We all revere these animals, but on a rare occasion they remind us that they are powerful predators that make mistakes.”

We observed a moment of silence as the boat made its way back to the marina.

SEPTEMBER 15, 2018—41°57'55.8"N, 69°59'09.6"W (6:52 P.M.)

The sun dipped behind the dunes facing onto Newcomb Hollow Beach. The surf was still good, but nobody was surfing like they were the previous night at this time. Officials had cleared the water after Arthur Medici was attacked and killed earlier that day, and nobody was allowed back in.

The shark returned at 6:15 and was swimming just outside the outer bar. He turned quickly so the last rays of refracted light flared off his white belly in the golden-hued greenroom of one of the small barrels that break and surge beachward. The shark turned again making passes along the same bar, perhaps wondering about the changes in noise, vibration, and smell. He certainly was sensing an area devoid of mammals, where earlier that day there had been so many.

If I’d seen the shark in the last moments of daylight, I would have recognized the white spot on the lower part of his tail fin, as well as a telltale white mark on the leading edge of his dorsal fin. I would have recognized the scratch marks on his face, the way Michelle had recognized Scylla by the telltale markings on her fluke. I would have known the shark was one we had named Mueller. Michelle and I may even have agreed that, beyond the unique markings, there were other unique characteristics each animal exhibited that differentiated him or her from others of his or her species. Michelle would be quicker to use the word personality, but I admit that, while I resisted the idea at first, my attitude toward these animals has changed as I’ve gotten to know some of them, seeing them season after season.

Mueller, however, was a relatively new shark to me back in 2018. I’d tagged him just below his dorsal fin on the last day of July with a coded acoustic transmitter that sends a signal to a receiver secured to the base of a yellow buoy that is moored to the bottom. Unlike a satellite tag that can track the shark’s movement whenever it’s at the surface, this shark’s location can only be recorded when he swims near enough to one of the receivers in the array that me and my team had been establishing along the beaches of the Outer Cape. When I eventually downloaded the receiver at Newcomb Hollow Beach in late September 2018, I knew that it was likely not Mueller, nor any of the 150 other white sharks I had tagged between 2009 and 2018, that was responsible for Arthur’s death.

SEPTEMBER 15, 2018—WOOD’S SEAFOOD, PLYMOUTH WHARF (7:15 P.M.)

That night after the White Sharks and Whales trip, Cynthia and Tracee had dinner at Wood’s Seafood, one of the restaurants on the Plymouth Town Wharf. Cynthia ordered a piece of fried cod, which comes with a side of rice and a slice of lemon. She also got a stuffed clam and a cup of chowder. “It’s strange,” she said to Tracee, reflecting back over the day. “I don’t know how to say this without it sounding bad, but to be on a ship with Greg Skomal when the first fatality in Massachusetts in, I don’t know . . . what was it, a hundred years or so?” She paused. “It was just an exciting and thrilling experience to have when you’re, you know, as much into sharks as I am. I mean, it’s awful and tragic that the person was killed, but to be on the ship with Greg Skomal . . .” She hesitated, as if she was still trying to process it. “Like what are the chances that could ever happen? And to me, um, that’s just a moment I’ll never forget.”




Chapter 2

The Real Matt Hooper

The shark. Hammerhead or white tip. Tiger, shovels, or blue whaler. By whatever name, he is a fearsome brute, an almost perfect killing machine with finely balanced instincts of curiosity and caution. He comes out of the remote past virtually intact. A primitive creature that can be traced back in a direct line over 180 million years. He is one of the most puzzling species of the sea. To understand him, he must be met on his own terms, in his own environment. This is the challenge that awaits Cousteau and the men of the Calypso.

—“Sharks,” first episode of The Undersea World of Jacques Cousteau

It was poor man’s big-game fishing.

—Frank Mundus

[image: image]

AUGUST 5, 1961—40°20'36.081"N, 73°57'33.3936"W

The young white shark is almost five feet in length, only several inches larger than he was at birth a couple of months earlier. It had been a relatively quiet summer in the western Atlantic to date—just one hurricane had formed, a tropical wave that emerged from Africa’s west coast in mid-July, tracking a course west-northwest and then across the Caribbean Sea, hitting Honduras, Utila, and finally Belize. The shark now weighs about fifty pounds. He was born a fully developed, impressive predator, and to get this big so fast, he began—in a phenomenon known as oophagy—by feasting on unfertilized eggs produced by his mother while still in the womb. But now he needs to find his own food—no more freebies from Mom.

The shark’s mother was probably more than thirty years old when she gave birth. At close to fifteen feet in length, she’d just reached sexual maturity, and it was her first litter. She’d probably carried her ten pups for more than eighteen months before giving birth, although the length of a white shark’s gestation period remains one of the species’ many mysteries. The mother provided no care for her offspring. Given the chance, she likely would have even viewed them as prey.

After giving birth, the shark returned to her largely solitary life. Although she is more than three decades old and bears scars obtained while hunting, she now also carries deeper, more menacing mating scars. In the coming year, she will likely mate again, meeting a male shark in the mysterious expanse of the Atlantic. It’s not known what will ultimately bring them together, nor the mechanism of attraction, the role of the environment or instinct. It will be a relatively brief encounter. He will grasp her with his teeth and insert one of his claspers, modified extensions to his pelvic fins, into her. They will turn, thrashing. Powerful fins. Flashes of white underbellies. Muscles tensed. And then they will go their separate ways. White shark pups in a single litter can have different fathers, but it’s not known if she will mate with other males before giving birth—if she will acquire new scars.

Her offspring, the four-month-old shark swimming north along the coast of New Jersey, has no scars. He swims close to the surface, where the sun’s rays spider his smooth back with a maze of crisscrossing patterns of light. Occasionally his fin emerges above the surface of the water. This shark, however, is largely unaware that he’s one of the ocean’s top predators. In fact, he’s been traveling somewhat cautiously, remaining in the relative safety of shallow, inshore waters, as many young sharks fall prey to other sharks, or they become bycatch in gill nets or longlines. Ten white shark pups of similar size had been landed recently by surprised scientists on a half-mile, thirty-two-hook longline set a quarter mile off a bathing beach in Sandy Hook, just a few miles north.

The mortality risk to the young shark will decrease rapidly as he grows, but to grow, he must hunt, which is exactly what he’s doing in the relatively warm waters off this New Jersey beach in early August. Unlike other predators who may learn hunting strategies from their parents or older animals with whom they associate, the pup learns on its own. He’s using instinct and picking up on cues from his environment—learning to use his advanced array of sensors. He must learn to use each sense through experience.

The young shark lacks the girth of an adult white shark, but that makes him particularly well adapted to chasing small prey. He’s become an effective hunter and now patrols theses shallows brazenly.

I’ve spent my entire career studying sharks, and for the last fourteen years, white sharks specifically. I often think of it, especially early on in my career when the white shark remained so elusive, as chasing shadows—that dark smudge on the surface of the water. A fleeting glimpse. I’ve learned a lot over that time both from shark researchers who came before me and from my own work. I’m constantly reminded, however, of how much we don’t know about the species, and that what we do know, we’ve only learned relatively recently. In part, this is because sharks are difficult to study. We’re terrestrial animals. Sharks live in the ocean, which is a dark, dense world that is foreign to us. Sharks don’t conform to a human schedule. When a fifteen-foot white shark shows up off New Jersey or Long Island or Cape Cod, how do you know where it came from and where it’s going? How do you know if it’s been there before? How do you know if it will stick around or, if it leaves, whether it will come back? How do you know how old it is or how long it lives? How do you know if it’s sexually mature? Unless you saw it eat, how do you know what it eats or how often it eats? How do you know what, if anything, eats it? How do you know how large its population is and if that population is growing or shrinking?

These questions might seem to be answered simply by observing sharks, but that only begs another question: How do you reliably find a shark you want to study? And if you are lucky enough to find it, how do you observe it without altering its behavior? How do you find it again to see what, if anything, has changed? The challenges of studying animals that roam the ocean freely are many. Biologists who study Yellowstone wolves, another apex predator, can set up a spotting scope miles away from a den and wait for the parents to bring the pups out into the sun on the first warm day of the spring. The biologist can observe the interactions between adult wolves and pups without interfering. But you can’t sit on an Atlantic beach with a pair of binoculars and watch a shark in the same way. As hostile an environment as the Greater Yellowstone Ecosystem can be, it’s nothing like the ocean. As land beasts, we may get cold or wet or have trouble crossing rough terrain, but we don’t need to get our butts kicked by weather on a boat offshore or wear scuba gear to study wolves.

It’s even a challenge to know what exactly we knew about white sharks throughout history. It’s uncertain when in the history of naming the things around us somebody accurately pointed at a white shark and said, “That’s a white shark” and “It’s distinctly different from that shark over there and that other one over there.” It’s a little clearer when someone identified it as Carcharodon carcharias, but for many it remained simply “man-eater.” And where did this man-eater live? There were reports from all over the world, but were they all the same species? If they were the same species, but were separated by enough ocean or a continent that made interbreeding impossible, were the individual groups distinct genetic populations? Had they adapted to different environments? Evolved independently? Although it seems all white sharks tolerate a similar temperature range, they often face distinctly different challenges based on where they live. For example, they may rely on different prey species or predate in vastly different environments. Successfully hunting along a shallow, sandy beach may require a different stalking strategy than hunting along a rocky shoreline that falls away quickly into deeper water. Would a white shark successfully hunting Cape fur seals off Seal Island, South Africa, be successful patrolling the shallows of Cape Cod for gray seals?

Because sharks are difficult to study, perhaps it’s not so surprising that the scientists who pioneered the study of them were themselves a rare breed. They were often unconventional in their methodology. They frequently possessed huge personalities that often led to conflict . . . and camaraderie. I’ve been interested in sharks for more than fifty years and I’ve studied them professionally for the past forty. I’ve been fortunate
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