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Prologue



The storm hit like a breaking wave—a taut coil of energy that unleashed pulses of rain, wind, swell, and lightning across the sea. Gusts blew so hard they knocked the tops off waves, vaporizing seawater into salty clouds of spray that blinded the man standing at the helm. Wind pushed the boat over fifteen degrees and shrieked through stainless steel stays. When the rain came, it didn’t fall straight down; it flew horizontally, pelting his face. It didn’t matter. There was nothing to see. The gale had blotted out the coastline, the bay, the waves—everything but a sphere of roiling green water and gray sky a few hundred feet around him.


The storm was a line squall: compact, sudden, fierce. It was a meteorological paroxysm fueled by a thousand-mile-wide cold front, convection, precipitation, and friction. Wind bulldozed the ocean like a brush roll, flinging seawater into the air. There was still some blue sky far to the south, where a few foggy wisps hovered. But in the north and west, it was all gray and black, the light of day sapped by a thick woolen fog. He was scared, but he also saw some beauty in the storm—in the chaos, the potency of unmitigated nature, the force of an atmospheric shift, the inertia of trillions of molecules jostling and sifting through the sky. Wind moving that swiftly has weight and shape. It becomes a semisolid mass that can bend steel, uproot trees, or snap a boat’s mast in half. You can’t help but marvel in the middle of a blow. It’s often difficult to imagine that you will survive it either.


He watched as a line formed between what had been and what would be—a picturesque view of the New England coastline gone; a whorl of wind, rain, swells, and dark night descending. The lighthouse he’d been sailing toward, the beach behind him, and the quaint fishing towns crowded around the edge of the sea were all gone. Airborne sea spray hovered like ground fog over a meadow. He had not seen the squall coming. He should have, but there are too many tasks when sailing alone: steering, trimming sails, securing gear, fixing the engine, navigating, eating, inventing ways to relieve yourself. He simply didn’t look up in time.


His boat was twenty feet long and was better suited for lakes and rivers than the rough waters of northeastern America. It was a classic Marconi sloop. It didn’t have a deep keel or enough ballast to fight through heavy wind and chop. Rain had been a constant since he’d pushed off from the mainland a week ago. Patches of mold grew from the corners of the overhead below. The cabin was barely tall enough to sit up in, and the berth was not quite long enough to stretch out his legs and sleep on. He’d chosen this prison—partly out of ignorance, partly to see if he could do it. He had sailed his entire life but never on a journey this long and perilous.


Over the past week, a steady parade of pea-green four-foot swells rolling through the Gulf of Maine had pitched the boat so violently that he spent most nights at anchor, repairing the damage. His destination was far north, where America ends and Canada begins. That morning, he’d pushed off from York, Maine, and followed the York River out to sea, near Black Rocks and Millbury Ledge. The breeze picked up off East Point, where he unfurled the headsail and trimmed the main, setting a course for the tall white cylinder of Nubble Light on Cape Neddick.


The sky was blue then, with a few clouds gathering in the northeast. The sun splintered off ripples as a few fishing boats headed out to the banks. The air smelled of salt, seaweed, and bait. The thick evergreen shores of the Maine coast wrapped around granite headlands and capes. This postcard view of the Gulf of Maine had disintegrated in less than an hour. The boat appeared to be sailing well at first, but the man failed to notice that its poor seakeeping was pushing it sideways as fast as the wind drew it forward. Just minutes before the storm hit, he realized he was pinned deep in a bay that he couldn’t sail out of. Thick swells reared up in the shallow water just a few hundred yards away, then curled and crashed onto a long crescent beach. Mist rolled off the backs of the waves as the sound of two hundred tons of water collapsing reverberated across the ocean. The man tacked to get away from the shore, but the boat didn’t have enough momentum, and it stalled midway, pushed backward toward the beach. A better sailor would’ve noticed, would have known what to do. The man had worked on boats for most of his life, but it had been just work, not fun. He’d been paid to race sailboats, deliver yachts, captain private vessels for wealthy families. Working on boats helped him buy his first car and put him through college. As he had with most jobs, he learned how to do it on the fly.


The gale did not amp up over time. It arrived in minutes. The first gust almost capsized the boat. The man let the sheets go, but the little sloop didn’t right itself immediately. He rolled up the furling headsail but had not tied a reef into the main and was forced to let it flail. Where the sun once was, a circular rainbow glowed. Where land once stood, there was now only wind and cloud. The man managed to tack in the opposite direction, but he could tell by the height and steepness of the waves that he was drifting closer to the beach. The boat climbed over a monstrous crest, then surfed down its back side. The forward momentum was encouraging until it was halted by the next swell. He tied off the sheets and tossed a line off the stern in case he was knocked overboard. Water off the coast of Maine hovers around fifty degrees Fahrenheit, giving him a 50 percent chance of swimming fifty yards before hypothermia paralyzed him.


He tried one more time to trim the mainsail and muster forward momentum, but just as he did, a wave half as tall as the mast curled and broke over the deck. The next thirty seconds played out like a dream. The entire boat disappeared under the wave. The man instinctively stood and clung to the boom. Whitewater rushed around his thighs and poured into the cockpit. The deluge swept him off his feet, but he managed to hang on and scramble upright. When he looked down, he recognized the wavy outline of his boat, tinted aquamarine beneath three feet of water. The cream-colored decks were emerald. The cockpit was a tiny swimming pool. The foredeck looked like it was frozen in a block of ice. The boat held together as two thousand pounds of lead in the keel kept it from flipping. When it finally emerged, it shook off the water like a dog, then somehow continued sailing forward. The wind eased slightly and the mainsail filled. One tack, then two, and the little pocket cruiser sailed herself off the beach and back into the bay. It was a miracle—a resurrection. As the wind backed off and the seas calmed, the man spotted Nubble Light and angled the boat toward it.


You should know that this man is your author, albeit younger, stronger, and significantly more ignorant. I tell you this to make clear that I have a particular perspective into the world of seafaring—but I am not one of the salty mariners you will meet in these pages. I did indeed grow up working on boats, but I never learned about storms, how to avoid them, or how to sail through them. They haunted me for most of my young life. As a second-rate sailor, I saw more storms than most. They followed me, crushed me, stacked up back-to-back-to-back to grind me down. I saw them build, felt them hit like a truncheon, fought for my life through them many times. In considering this storm story from years ago, I realized that my lack of knowledge might benefit readers. There will be no proclamations coming from this writer, only questions. We will pose them to lifetime sailors, meteorologists, scientists who study the mechanics of maritime storms—including how and why they are growing in number and force—and oceanographers, who have tracked them back to their source in the unexplored depths.


You may well want a flawed narrator, ignorant of the rules of the sea, on this quest, because those rules are changing now faster than at any other time in human history. Ocean chemistry, planetary currents, wave energy, food webs, trade winds, and storm dynamics are all evolving as petawatts of energy are trapped in the atmosphere and ocean. And as with most things climate related in this era, the worst is yet to come. All of which is to say that I did not choose to write this story. I did not bird-dog it or unearth it or brainstorm it with my editor. The story wrapped itself around me from a very young age, and the only way out was to tell it.















Part I
















1



Planetary Wind


Mayan shamans knew this wind. Taino chiefs knew it. John Cabot, Amerigo Vespucci, and James Cook sailed before it. It shaped Bahamian pineyards and Hispaniola’s karst and limestone hills. Even sea life hovering in the depths knew the wind as it pushed billions of gallons of water from east to west, Dakar to Antigua, an invisible river of seawater coursing through the broken volcanic archipelago of the Lesser Antilles, the Barbados Ridge, the Venezuela Basin, the Old Bahama Channel, and the rockbound shoreline of Central America every second of every day for all time.


Lucayan voyagers—distant relatives of the Mayan—held up a wetted hand to the wind, then charted a course through reefs and cuts surrounding the Caribbean’s Windward Islands. Life itself rode the perennial breeze as seeds, eggs, and species blew from one hemisphere to another to settle and grow. Air is invisible, but it has mass: fourteen pounds per square inch of pressure on you, me, and all living things scattered across the earth. Atmospheric rivers, ridges, valleys, eddies, fronts, and waves of noble gases and molecules mix and swirl in constant motion. The sun’s heat, much of it stored deep in the ocean for eons, along with the rotation of the planet, creates these winds—which are so strong and constant they have carved ocean basins, formed island chains, transported ecospheres, created global climate and weather systems, and ferried destructive storms for thousands of miles.


John Kretschmer knew these “trade winds.” They had shuttled him all over the world and across the Atlantic thirty times. They are a planetary wind—one of the few weather elements on the water that captains can rely on. So, early on the morning of August 14, 1991, Kretschmer was unsurprised to see the trades pushing a line of cumulonimbus clouds over Compass Point above the shores of St. Thomas.


The trades blow northeast to southwest—Africa to the Caribbean—at fifteen to twenty knots, bending around land and ship before finding their way again like a marble tracking a crack. Whitecaps formed in Pillsbury Sound as Kretschmer approached the docks. The smells of salt and diesel fumes washed over the pier. It was eighty degrees onshore, but the trades made it feel like seventy on the water. A few dozen boats hung from moorings and anchors, their bows all pointed northeast, into the wind. Some vessels had sailed around the world; some were day-trippers. A few dozen fishing trawlers and mail boats bobbed among them. The anchorage, like most in the Caribbean, is set on the island’s southern shore, in the lee of trades and gales that hammer the windward coast.


Kretschmer passed a few easy-up tents shrouded in smoke where vendors served johnnycakes and pot fish. Sun reflecting off the rippled water was so bright you couldn’t look at it without sunglasses. It was Saturday, “flip day” in the islands, when charters began and ended, cruise ships pushed off, and Kretschmer welcomed a new crew of students eager to learn the art of offshore sailing.


He ferried a dozen grocery bags filled with provisions onto a forty-four-foot sloop named Southern Light. Kretschmer and Caribbean Yacht Charters had recently hatched a plan: Kretschmer would deliver the yacht 850 miles to Nassau while teaching the course and retracing possible landfall scenarios of Christopher Columbus’s first voyage to the New World. It was a profitable and alluring arrangement for both. Kretschmer had been a self-described “ferryman” for nearly two decades, delivering sailboats across oceans for their owners. At forty-two years old he had already sailed more miles than most captains, including one of the fastest east-west roundings of Cape Horn on possibly the smallest boat ever to do it—accomplished when he was only twenty-five.


The plan for that week’s “training passage,” as Kretschmer called it, was a series of impromptu classes on celestial navigation and offshore sailing techniques. He is an easy man to listen to—a stocky six-foot Midwesterner as affable as he is confident. His deep appreciation and understanding of the sea is matched only by his geniality. He is a humanist in every sense—not coincidentally, as many captains and explorers of the Golden Age of Sail were—eschewing the divine for a belief in the value and goodness of people. He casually cites authors from Nietzsche to Steinbeck to Chaucer when chatting about life at sea. He invokes Hilaire Belloc regarding the confessionary instinct triggered by offshore sailing passages (“The sea drives truth into a man like salt”). He defers to English philosopher John Stuart Mill when discussing ornery crew members (“The only freedom which deserves the name is that of pursuing our own good, in our own way, so long as we do not attempt to deprive others of theirs, or impede their efforts to obtain it”). On seasickness, he quotes Mark Twain, who traveled the world on steamers (“At first you are so sick that you’re afraid you might die, then you are so sick you are afraid you won’t”).


Nikos Kazantzakis’s Zorba the Greek and the fearful sirocco wind that has downed ships in the Mediterranean for thousands of years is one of Kretschmer’s favorite subjects. He has read the book a dozen times and quotes from it often. On a sailing journey around Malta, he cross-referenced ancient texts with prevailing winds and storm seasons to try to locate the site where Odysseus, and later St. Paul, allegedly shipwrecked. Off the Pillars of Hercules, on the Strait of Gibraltar, he likes to remind students that Roman sailors voyaged to the Canary Islands on their triremes. He calls shipmates “brother,” even those he just met, and often substitutes the deity Neptune for God. He is an athenaeum of maritime literature, meteorological science, oceanography, boat design, sail shape, ocean currents, worldwide sailing routes, and the names of marina managers, sailmakers, and shipyards from Sri Lanka to Labrador—the latter he often shares with former students in their quest to sail around the world.


Kretschmer tucked groceries into Southern Light’s lockers and gear nets as he reviewed a mental checklist. He had calculated how much water, fuel, and food they needed. He had plotted the route, recorded compass courses, accounted for currents and prevailing winds, and glanced at the long-range weather forecast. Besides a stubborn low-pressure trough situated a few hundred miles east of the Bahamas, the coast looked clear for the six-day passage to Nassau. But things were rarely as they appeared on the ocean. In three decades of near-constant blue-water cruising, Kretschmer had seen plenty of surprises. He’d survived a Force 13 midwinter gale1 in the northern reaches of the Atlantic, been knocked overboard on a capsized thirty-two-foot cutter off Bermuda, survived seventy-foot breaking waves while crossing the Gulf Stream, and sailed through eighty-knot squalls—more than the threshold of a hurricane.


These numbers do not do justice to the power and violence of an open-ocean storm. With no topography, forests, buildings, or obstructions of any kind to slow a tempest, a large storm releases unfettered energy across a one-dimensional seascape. Quantifying and depicting a maelstrom involves physics, meteorology, sounds, and images that are not from this world. The horizon turns on its side. Day becomes night. The temperature plummets as columns of freezing air, rain, and hail fall from the troposphere. Waves no longer undulate beneath you; they stand directly above you as tall as seven-story apartment buildings—then tip over in a deluge of whitewater, often onto the boat, one after another. Steering in heavy seas requires precision; just a few degrees off on a single wave and a boat can skid, jibe, capsize, roll, lose its mast, or, worse, pitchpole end over end for a quarter mile. Waves with a ten-second period hit a boat 6 times in a minute, 360 times an hour, or 8,640 times a day, wearing crews and boats down as the swell grows larger and more menacing.


The most unsettling quality of a gale is how it deforms time. Hours becomes reductive instead of accumulative. A second feels like a minute, the longer the storm drags on. Storms can persist for a week or more. A two-hour watch spent tethered to the helm to keep from blowing overboard becomes a psychological purgatory.


Kretschmer’s penchant for finding storms was not inexperience or bad luck. If you spend three-quarters of your life on the water, you will find them. He’d studied storm sailors Hal Roth, Miles Smeeton, Vito Dumas, and Lin and Larry Pardey. He’d read Bluewater Handbook and dog-eared every book written by the nomadic French sailing guru Bernard Moitessier. Along the way, he’d also forged his own tricks and protocols for surviving heavy weather.


Kretschmer advocated forereaching sixty degrees off the wind in a blow, instead of lying passively ahull and waiting for it to pass over. He had seen firsthand what a three-day gale will do to industrial-strength steel, fiberglass, sailcloth, and rope and preached the dangers of chafing, metal fatigue, and hardware failure. He’d witnessed the unthinkable: half-inch stainless steel cables unraveling under load, steel stanchions bent in half by a wave, gusts tearing sails apart, waves dismasting a boat. He knew that a stray rope caught in a propeller could spell the end of a ship and its crew—that a mistake at the helm could flip a 30,000-pound sloop upside down like a plastic cup on a kitchen counter. He’d lost several friends to storms and survived several that nearby ships did not. He’d literally seen it all, typically in the most remote and inhospitable corners of the planet, thousands of miles from help or land—and he felt an obligation to share with others what he’d learned about surviving at sea.


His students arrived at Compass Point an hour later, carrying duffel bags and foul-weather gear. Harold was a sixty-year-old former Washington bureaucrat who’d dreamed of buying a boat and sailing it around the world. Tim was a dentist, and Roger was a retired corporate executive. The fourth was Max, a sixteen-year-old son of a good friend who was raised on a boat. All were anxious and excited to peek into the wilderness of the ocean, under the care of a capable guide. Kretschmer sat them in the cockpit and delivered a safety briefing. Don’t let the boom hit you in the head. Don’t fall overboard. If someone else falls overboard, don’t let them out of your sight until they are back on board. He gave them each a safety harness and had them buckle it on with an auto-inflating life vest. Together, they walked up and down the decks, checked halyards, anchor rodes, fresh water supply, rigging, electronics, and sail inventory.


The boat was a Hylas 44, outfitted for short-term charters rather than offshore sailing. It was not equipped with a satellite link or weather fax to get updated forecasts. Kretschmer knew this, but he figured he wouldn’t need them. As long as there were no hurricanes brewing, August brought settled weather to the Antilles. With the trade winds blowing a gentle fifteen knots, he figured they’d sail on a broad reach all the way to Nassau along one of the most storied passages in the Americas.


The crew cast off dock lines at 10 a.m., and Southern Light steamed south toward Cas Cay. As expected, the trades met them outside the harbor. The crew hoisted the sails, and Kretschmer eased the Hylas downwind as they headed for Virgin Passage. The crew took turns steering into a driving swell, the boat surfing at eight to nine knots down the back side of the waves. By nightfall, they’d rounded the eastern shore of Culebra and Puerto Rico, just visible twenty-five miles to the west. Wooden caravels from the Old World sailed this route in the 1500s. The three-masted ships were powered by square-rigged and lateen sails and were most efficient downwind, making captains from Columbus to Cabot beholden to prevailing winds. Christopher Columbus was so confident that the trade winds—which he learned of by allegedly paying off captains in Portugal’s nautical expedition fleet—would blow him to the New World that he ditched the upwind lateen sails on his boat for more square rigs. For the next four centuries, this meteorological phenomenon charted the course of colonization and trade in the Americas, at the cost of many long-standing cultures unlucky enough to live directly downwind of European shores.


Kretschmer and his crew took shifts sailing through the night, then tarried the following day to learn how to hove to—essentially backwinding the sails to park a boat in place. Kretschmer chose the 27,500-foot-deep Puerto Rico Trench for the exercise, so the crew could take a dip in seawater more than five miles deep. A horizontal transection of the scene from seafloor to surface is enough to make even a captain queasy—the effect perhaps similar to what an astronaut feels gazing back at earth. Beneath the swimmers, dozens of ecosystems lie stacked on top of one another. Beneath the surface layer, nearly seven hundred feet down, light fades and temperatures drop dramatically through the thermocline and abyssal and hadal zones. At the bottom, ocean trenches, ridges, and subsea mountain ranges taller than Mount Everest stretch for thousands of miles, their flanks littered with sharks’ teeth, helical whale-ear bones, and thousands of shipwrecks.


It is possible that most readers, when thinking of sailing, conjure images of middle-aged yachtsmen and women wearing pink cable-knit sweaters and sipping martinis. The view from Southern Light’s decks that day offered a vastly divergent scenario: a voyage through the last untouched wilderness on earth—a no-man’s-land so vast, bottomless, and uncharted that humankind often thinks of it as a void rather than a region. Like outer space. Like the atmosphere. Like our subconscious. The ocean covers 139 million square miles of the planet and holds 97 percent of the water on earth. Half of all life exists there, 90 percent of which has yet to be identified. Three-quarters of the ocean has never been explored or even seen by humans, and only a fifth of its floor has been mapped in detail—meaning we have a better understanding of the surface of Mars than we do of our own seas.


Photosynthesis ends around three thousand feet deep, leaving barren clay and rock slopes leading into the deep sea. There is other life there: circling, feeding, hiding in the shadows. The pressure is inconceivable, growing one atmosphere every thirty-three feet for several miles. Most submarines implode below two thousand feet; human bones collapse around twenty-four thousand feet. In that deep, dark, crushing world, the mewing and shrieking of creatures reverberate. Ancient sailors plying the oceans in waterlogged wooden boats occasionally heard these cetaceous moans amplified through their hulls and interpreted them as the calls of sirens, sea gods, mermaids, or ghosts of drowned mariners. A sperm whale, whose lungs and ribs have evolved to compress under pressure, will dive seven thousand feet to chase giant squids. Cuvier’s beaked whales will likewise descend to almost ten thousand feet to feed on cephalopods.2


Kretschmer did his best to convey these orphic qualities of the ocean to his students in addition to humankind’s fitful pursuit to explore and study it. There was plenty to discuss. In the beginning, ancient sailors like the Phoenicians in the Mediterranean forged maritime trade routes wending along the coastline. Around 2000 BC, Phoenician captains piloted their round gauloi ships, propelled by a single rectangular sail and steered by an oar affixed to the stern, to Arabia, the Red Sea, and the Horn of Africa. The Greek historian Herodotus documented the first Phoenician merchant ship to circumnavigate Africa, from east to west, in 600 BC. The journey was more than a conquest; it was a piercing of the veil. For all time, the waters beyond Gibraltar, the Gulf of Aden, the Persian Gulf, and the Bay of Biscay had marked the end of earth and the beginning of the netherworld—ōkeanos—that the ancient Greeks described as a “great stream encircling the earth’s disk.” Wherever it ended, the world ended, likely in a bottomless abyss enshrouded by fog, and within it, the home of the gods.


Phoenician captains did not seek the underworld. They sailed for gold, silver, amber, gems, and spices and may well have sailed as far as China, India, Scandinavia, and the Pacific to get them. Others soon followed, like the Greek geographer and explorer Pytheas—the first recorded mariner to use the stars to locate his position—who followed the constellations to Scandinavia, Great Britain, and the Arctic, where he sought Thule, “land of the midnight sun.” Himilco of Carthage coasted the western shore of Europe in 500 BC, then continued to Cádiz on the brink of the abyss. The Vikings made a way of life voyaging on the open ocean—their longships landing on the shores of Europe, Scandinavia, the Arctic, and the Americas without compasses, sextants, or modern navigational equipment. On the other side of the world, Polynesians explored offshore as well, using the stars and wave motion to find and colonize island after island from Tahiti to Hawaii to New Zealand. Like children darting deeper and deeper into a haunted house, mariners voyaged farther offshore every century, into what the Arab geographer Edrisi called in his AD 1154 survey of the earth “the Dark Sea.”


These early explorers found ways to find their way. They tracked trade winds, learned to predict storms, detected distant coastlines by wind and wave patterns. Hawaiians found their home by following golden plovers on their migratory route from Tahiti to the islands. Other ancient navigators packed birds on their ships, which they released and followed to the nearest coast when needed. Soon after came the magnetic compass, the astrolabe, the sextant, and the treasured periplus and portolano guides to the waters and harbors of the Black and Mediterranean Seas.


What these early sailors discovered was a terrestrial outer space populated by pods of silvery dolphins, flying fish, whales, luminous phosphorescence, and terrifying storms. Thousands of feet beneath their ships, a realm of submarine rivers, lakes, volcanoes, waterfalls, and half-mile-tall underwater waves traveling at speeds of two hundred miles per hour created a world so bizarre and enthralling it was its own unexplored universe—one that Kretschmer and his students marveled at that evening as constellations, falling meteorites, and the spiraling tail of the galaxy hovered so close to Southern Light that it was hard to discern the border between sea and sky.


Kretschmer and his crew followed a compass course of 305 degrees, roughly toward Orlando, Florida. They made a quick stop at Christopher Columbus’s infamous landing site on San Salvador in the Bahamas and hiked along the windward shore of the island to an absurd monument to Columbus—no sailor would land on a windward shore. Kretschmer then anxiously led the crew back to the boat. He had noticed a change in the weather. The trade winds that had been blowing over his right shoulder for four days were gone. The air was still, the sea like a mirror. It takes a massive meteorological shift to shut down a planetary wind. Kretschmer had only seen it a few times before. As the ship’s barometer dropped and a pale shield of high-altitude cirrus clouds closed over the sky, he began preparing for what appeared to be a major storm.


Clouds continued to build all night, as did the wind. In the morning, when they were just 180 miles from their destination, dawn arrived with a dark purple-red sky. Sailors have been reciting “red sky in the morning, sailors take warning” for thousands of years.3 It references airborne particles and moisture suspended by a coming gale that is moving from west to east, as most weather in the Northern Hemisphere does. The front Kretschmer was approaching was different, though. It wasn’t red in the east. It was red all over, as several weather systems were sucked into one—which was developing right on top of them.


Southern Light was not equipped with an SSB (single sideband) radio, weather fax, or satellite link. There would be no help if they ran into trouble. There was only the storm and the boat as the distance between the two dwindled. A freighter passed within hailing distance a few hours later, and Kretschmer called the captain—who reported that the low-pressure system Kretschmer saw before departing St. Thomas had developed. The National Hurricane Center had recently upgraded it to a tropical depression. Eighteen hours after that, forecasters elevated it again to a tropical storm. By two in the afternoon the next day, it would be upgraded one more time and given the quotidian name “Hurricane Bob.”


At 9 a.m., the second named storm of the 1991 hurricane season was situated one hundred miles northeast of Southern Light and moving directly toward it. The freighter captain wished them luck and said he’d stand by for a distress call. Kretschmer and his crew redoubled their efforts to prepare the boat. The difference between handling a storm and surviving a hurricane is akin to driving into a brick wall at five miles per hour versus fifty. Certain forces come into play that are hard to imagine. A Force 10 gale will create thirty- to forty-foot waves. A Category 2 hurricane will rip the roof off a house. Category 3 will uproot mature trees and toss them through the air. A Category 5 hurricane levels everything in its field, even paved roads, as it rips up asphalt piece by piece.


The term storm is hardly appropriate here. Only satellite images offer a true sense of the symmetry and stunning size of a mature tropical cyclone: a vortex of wind and moisture up to a thousand miles in diameter that bends with the curvature of the planet. A single storm can blot out the coastline between Maine and Florida and generate more than two hundred times the energy that the world’s power plants create in a single day. (Or the power of 240 ten-megaton nuclear bombs detonated every twenty minutes—take your pick.)


On the undulating sea, damage and injury are far worse. The National Oceanic and Atmospheric Administration (NOAA) estimates that around a quarter of all hurricane fatalities come from boat owners and crew trying to save their vessels.4 The inertia of moving air quadruples when its speed doubles, morphing the gentle brush of the atmosphere against your cheek into a locomotive flying through the air at eighty miles per hour. Gusts stave in steel and wood structures and launch hatch covers, winch handles, and anything not lashed down into the air like missiles. Up to a foot of rain in a day can sink a boat in a matter of hours, transform high tide into a flood, cut visibility to zero, and create violent currents and eddies—not to mention blazing fields of lightning that can strike anything above sea level.


Spiraling rain bands, especially in the forward right quadrant of the storm, often arrive with a constellation of tornadoes that cut narrow paths of destruction within the wider swath of a hurricane. Storm surge arrives around the same time, much of it contained in a dome up to fifty miles wide that is drawn skyward by extraordinary low air pressure in the middle of the storm. Storm surge can raise high tide by forty feet and launch boats over seawalls, beaches, and highways. Almost as damaging is the sea level drop on the left-hand side of the storm, which strands boats and mariners on flats and shoals as the storm approaches.


The waves around Southern Light were smaller than three feet, and the wind was moderate as the storm bore down. Two hours later, Bob’s outer bands lifted off the horizon. The clouds looked like charcoal discs layered on top of one another. To Kretschmer’s students, the scene resembled a Hollywood computer animation: minacious, chimerical, dark as night. Miles overhead a US Air Force Reserve unit recorded the storm’s surprisingly rapid development as the center of low-level banding features became more well-defined. The flight recorded wind speeds of fifty-one miles per hour. The following day the wind spiked to eighty-two miles per hour. More disturbing, the storm was not turning north like nearly all tropical cyclones do; it was charging west on a beeline toward Kretschmer and his crew.


Kretschmer realized that most of his students were in shock, or at least quietly terrified, so he kept them busy stripping the deck of anything that might catch the wind—stowing the canvas bimini, dropping the mainsail. Down below, they stashed personal gear and anything that might take flight when the boat started heaving. Then they rigged makeshift lee cloths to the bunks to keep crew members and gear from careening across the cabin.


There were no storm sails on the boat, so Kretschmer furled the jib in to the size of a bath towel. He started the engine to maintain steerage and, minutes later, watched a thick dark line move across the sea. The first forty-mile-per-hour gust hit like a door slamming shut. Then the rain came, pounding the ocean and blinding the crew.


Since the hurricane had cropped up so close and so quickly, it did not have the time or sea room to create monster waves. (A breaking fifteen-foot wave can flip a boat like Southern Light in a second or two.) It was the wind that worried Kretschmer. Gusts soon reached fifty, seventy, then eighty miles per hour. Giant raindrops and occasional hail hit the crew like rubber bullets. With no radar or weather devices, it was impossible to know where they were in relation to the storm, how long it would last, or how bad it might get. All they could do was survive, second by second, watching the sheets for chafing, the mast for signs of distress, and maneuvering around waves and wind for hours at a time.


Kretschmer split the crew into pairs, each taking thirty-minute shifts at the helm. Max, Tim, and Kretschmer handled the steering while their watchmates kept an eye on them from the companionway. Waves repeatedly washed over the deck, submerging the bow. Whoever was at the wheel tethered themselves to the steering pedestal so they would not be swept overboard. The crew had practiced sun sighting to plot their position the day before, so they had a reference point from which to extrapolate their location. Using the ancient art of dead reckoning—calculating speed, time, heading, and current—Kretschmer figured that they had created enough sea room between them and the dangerous ironbound shores of Cat Island. If they could maintain their current course and speed, he thought they might make it through.


Then a wave hit the boat so hard that Roger was thrown down the stairs into the cabin. He shrieked in pain and grabbed his side. Tim was trained as a first responder and informed Kretschmer that Roger had likely broken several ribs. Roger was having trouble breathing and could not get comfortable. Two hours later, Tim told Kretschmer that they needed to turn around and run with the wind to ease the motion in the cabin. Kretschmer was hesitant to change course after inching away from Cat Island for so long. But after a discussion with the crew, and considering the specter of internal injuries, he turned the boat 180 degrees and sailed back into the hurricane.


Footnotes


1 The Beaufort scale devised to rate severe ocean storms tops out at 12.


2 Ancient mariners were unaware of these tremendous depths when they first voyaged offshore. Giovanni Verrazzano, Samuel de Champlain, Ferdinand Magellan, and James Cook cobbled together longer and longer sounding lines to try to reach the bottom. In 1829, Sir James Clark Ross strung together a 21,000-foot line to measure the depth of a basin off Antarctica and found it to be as deep as Mont Blanc is tall.


3 The saying has roots in the New Testament (Matthew 16:2–3) and Shakespeare’s “Venus and Adonis”: “Like a red morn that ever yet betokened / Wreck to the seaman, tempest to the field, / Sorrow to the shepherds, woe unto the birds, / Gusts and foul flaws to herdmen and to herds.”


4 During Hurricane Hugo in 1989, more than half of all deaths were boaters who drowned trying to save their boats.
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Point of Vanishing Stability


A deep ocean storm does not pass overhead. It absorbs everything beneath it: islands, coastlines, boats, the sea itself. Severe storms arrive unhurriedly, like night falling, then deepen minute by minute until they have wrung the last light from the sky and replaced it with a green-gray helix of cloud, wind, lightning, and precipitation. A gale will blow for days, wearing down the earth itself as shorelines, forests, rivers, shoals, reefs, and islands disintegrate, delivering sediment into the briny deep.


In December 1877, a winter gale in Wick, Scotland, tore loose a five-million-pound concrete breakwater and tossed it toward shore like a pebble. Storm swell in the nearby Shetland Islands took out a lighthouse door—195 feet above sea level. Ocean waves appear as alpine ridges: white and foaming at the summit, rearing up behind a boat in a diaphanous wall. Life occasionally watches from behind that wall, visible in silvery flashes, a fin, or an inquisitive bulging eye peering into the cockpit.


A height-to-length ratio of 1:14 or less creates ocean waves that are unable to support themselves. Crests break into a cataract of whitewater, bulldozing whatever is in front of them. It is these “white horses” that present the greatest danger to a boat. A gallon of water weighs just over eight pounds. The breaking crest of a wave can easily hit the deck of a boat with several tons of force. Breaking waves have spelled the end of more ships, captains, and crew than nearly any other maritime hazard.1


Royal Navy admiral Francis Beaufort, a decorated Irish captain who published a series of British Admiralty charts, recognized that sailors had difficulty describing powerful winds while trying to save their ships and their lives. He created a visual scale in 1805 by which to categorize them. Force 0 on the Beaufort wind force scale refers to a sea you can glimpse your reflection in. Force 3 indicates eight- to twelve-mile-per-hour winds and whitecaps beginning to form on two- to four-foot seas. Force 8, at thirty-one to forty-six miles per hour, creates twenty-five-foot waves that spew foam and gusts that, on land, “generally impede progress.” The upper limit of the scale is Force 12, defined by winds over seventy-three miles per hour, forty-five-foot waves, and conditions Beaufort describes as “Devastation. Air filled with foam and spray, very poor visibility.”


Gales in the Caribbean, which sits in the crosshairs of traditional North Atlantic hurricane tracks, have blown the bark off entire forests, leaving hundreds of acres of dead silvery pines hemming the shores of the Antilles. Forests on the archipelago sprout through multiple layers of older forests that were leveled by hurricanes. Storms wear down the craggy volcanic peaks that mark the edge of the North American plate. Winds and the waves they generate shaped the shores of the Caribbean Basin over eons, as well as the majestic capes that give the US East Coast its appearance: Florida’s Ten Thousand Islands, Cape Hatteras, Cape Canaveral, and Cape Cod.


Storms give life as well. Manchineel and scrub pine take root on windward shores where trees have blown down. Extreme winds, waves, tides, and currents redistribute seeds throughout the Atlantic, as far north as the Faroe Islands and east to Ireland and Wales. Storms spread mangrove forests and palm trees throughout Central America, the Yucatán Peninsula, and the Antilles. Months after a hurricane ravages a coastline, sea grape and balsam apple sprout. Dormant life arrives on the waves: wild papaya, poisonwood, sea beans, and Australian pine—the latter transported in tiny nut-like sarcophagi that take root in sandbars and eroded shorelines.


Rain also takes its piece, carving landscapes like the steep flanks of Jamaica’s hill country and the ghauts of Montserrat—the latter so steep and impassable that descendants of escaped slaves hid there for generations before being discovered. Rain carved canyons and mountain ranges throughout the Windward Islands, Hispaniola, Cuba, and the Cayman Islands. Storms even triggered eruptions of island volcanoes as rain poured into their calderas, eroded the walls, and blocked lava tubes with sediment, causing pressure to build and the volcanoes to blow.


The source of this meteorological tumult can be traced back to the early days of our planet. Soon after earth formed, a sea of gas and molten rock swirled around the planet’s iron core. The first tides moved magma, not water, and were driven by the sun. An alternate history of the moon’s origin suggests that it was formed by increasing solar tides that grew larger and larger. After a massive wave of molten rock crested, it could have been torn away from earth, leaving a scar that is now the Pacific Ocean.


However it was conceived, the moon’s impressive gravitational pull began sloshing everything from oceans to lakes to beer in a mug up and down in measured intervals.2 After the planet took the shape we know today, the sun initiated more cycles.3 Solar radiation strikes the planet unevenly: straight on in equatorial regions and at an angle in the Northern and Southern Hemispheres, causing some regions to heat more than others. Near the equator hot air rises, hits the tropopause, and deflects north in the Northern Hemisphere and south in the Southern Hemisphere. There it cools, condenses, and falls back to earth’s surface around thirty degrees latitude—after which it is sucked back toward the equator to replace rising hot air there.


These cells, called the Polar, Ferrel, and Hadley, operate at almost every latitude, moving weather and heat around the planet, steering storms, and helping shape the trade winds that John Kretschmer followed from St. Thomas to Nassau. Hurricane Bob formed from a low-pressure trough moving southwest from Bermuda. Another low-pressure area over the US East Coast, along with a subtropical ridge over the Atlantic, soon drew the storm west and north—putting Bob’s most powerful quadrant on a collision course with Southern Light.


Kretschmer calculated that he could steer toward Cat Island for around twelve hours before hitting it. Hopefully, the storm would pass over them before that. The crew continued thirty-minute watches at the helm, each shift suffering a barrage of wind and rain so intense it was hard to open their eyes, much less see where they were going. It was too rough for those off watch to sleep, too loud to communicate between the helm and the cabin. The fearful creaking and groaning of the boat, coupled with Roger’s shrieks, were so worrisome that it was impossible for anyone to rest.


It takes a composed crew to remain calm in situations like this. Sleep deprivation clouds judgment and ignites tempers. Thankfully, one of Kretschmer’s greatest skills as a captain and teacher is inspiring and emboldening those around him. He is proactive in every way: engage with the storm, sail out of it, fix things before they break. He instructed off-duty crew in the cabin to prepare soup and coffee for those at the helm. He encouraged Tim to reposition Roger and ease his pain and asked Max and Harold to help him secure and monitor sails, lines, gear, and safety equipment. One broken shackle or chafed rope could spell the end of Southern Light and her crew.


In Kretschmer’s eyes, the hurricane was not a tragedy or a misfortune. Bob simply represented another swath of the great wilderness he had been exploring his entire life. Like many pioneers on sea and land, he had not just survived in this wilderness for the last few decades; he’d thrived in it. He studied meteorology, wave theory, boat design, maritime exploration, and ocean literature. He knew the names of dozens of sea gods and ancient winds that still blow today, as well as obscure ship data like the “point of vanishing stability,” capsize factors, the center of effort on a sail, and the center of lateral resistance.


Much of Kretschmer’s passion for the ocean and sailing had been with him since he was a boy in Michigan. He was the sixth of seven children, an athletic kid indifferent to school and a conventional midwestern boyhood. By fifth grade, he could name every English, French, Spanish, and Portuguese mariner of note from the Age of Discovery. His heroes were all captains: Cabot, Cartier, Frobisher, Drake, Magellan, and Sir Francis Chichester, the latter of whose memoir about circumnavigating the world alone, Gipsy Moth Circles the World, shaped his vision of becoming a lifetime sailor.


His mother, father, and maternal grandfather, all heady with wanderlust, inspired and encouraged his vision. His father had seen more downs than ups as a small business owner, until a windfall in his fifties when he restarted a private computer school near Detroit. The venture allowed him some financial freedom, and he bought a twenty-eight-foot sloop to sail in the chilly waters of Lake St. Clair. The Kretschmers spent weekends on the boat, overnighting in shallow, muddy bays—the endless apron of the eastern woodland forest unfurling onshore.


These were the origins of the man, his early adventures, his awakening. But it was tragedy that ultimately pushed Kretschmer to sea. His beloved father was diagnosed with terminal cancer at fifty-two years old. On his father’s final day, a line of seven children visited him in the cancer ward, one by one, to say goodbye. Kretschmer spent that night alone in his closet cutting deals with the Lord to save his dad. By morning, his father had passed, a dark curtain had been pulled over the sublime happiness of his carefree youth, and a new path was laid out.


As Kretschmer’s brother Tom and their unshakable mother, Jeanne—who would one day sail around the world herself—sorted out their finances and kept the computer school afloat, Kretschmer wrote away to sailboat charter companies in the Caribbean, offering his services. None replied. Instead, he accepted a full scholarship to a Division I university as a pole vaulter. He spent more time studying pilot charts in the library than he did attending class and flunked out of four universities in two years—after which his mother offered him a deal. She would loan him money to buy a boat if he could find a way to support himself living on it.


Kretschmer accepted on the spot and spent the summer of 1979 driving the shores of Lake St. Clair and Lake Michigan with his girlfriend, Molly, looking at used boats. They chased down classified ads in the Detroit News, while Kretschmer banked cash with a window-washing business he’d started years before. They eventually found their new home: a 1966 twenty-seven-foot Bristol sloop designed by Carl Alberg. On a cool autumn day months later, he shipped the boat down I-75 on a flatbed truck to its new home in the Florida Keys.
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Kretschmer had logged 150,000 sailing miles—more than half the distance to the moon—by the time he encountered Hurricane Bob.4 As Southern Light approached Cat Island, waves continued to grow, and the wind held at eighty miles per hour. The hurricane was still forming, and the roar of the atmosphere tearing at the boat and the sea was deafening. Then, as if they were waking from a dream, the wind died. The sails hung slack and Southern Light bobbed in a confused sea. A few seagulls and shearwaters glided overhead, and the ocean again glowed cobalt blue. The crew thought it was a fluke, perhaps a wind shadow from a nearby landmass. Then Kretschmer called them up on deck to witness something few sailors have lived to tell about: the eye of a hurricane.


A column of still, cool air surrounded them. So few boats find or traverse the tiny nucleus of a hurricane that even Kretschmer, with his vast knowledge of the sea and its storms, didn’t recognize it at first. The eye of the young storm was hazy and not well-formed, and he and the crew gazed at layers of circling clouds corkscrewing thousands of feet overhead. Frigate birds flew in lazy circles. The birds can be trapped in the eye for hundreds of miles—along with small diasporas of other species—only to be dropped on a distant continent days or weeks later.


The crew stretched and dried out their gear for twenty minutes. Then they heard the back side of the storm approaching like a train and prepared for another blow. The wind hit from the opposite direction this time, out of the southeast. Kretschmer turned the boat 180 degrees and ran downwind—fortuitously back on the original course to Nassau.


The ride was rough, but the wind on the back side of the storm was not as extreme as the wind on the front. Hot coffee nourished the crew through the night and the next day, while wind and waves raged around Southern Light. Twenty-four hours later, near the northern tip of Eleuthera, the gale started to give, the clouds lifted, and the swell eased. Around eight in the morning, Southern Light rounded Eleuthera and turned west toward Nassau on a broad reach.


Dilapidated mail boats and fishing trawlers steamed past as they approached the Bahamian capital. Life in the Out Islands was already back to normal. Villages needed fuel and supplies. Fishermen headed to market with live wells full of grouper and spiny lobster. The bleached piers on Potters Cay came into view that evening, and Kretschmer hailed a marina to request a slip. By eleven that night, Southern Light was tied to the dock, Roger was on his way to the clinic, and rum drinks flowed as the crew recounted their adventure.
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