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Author’s Note

When writing about the deep ocean, the first question that arises is: What is it? At what point does the ocean become the deep ocean? It may be surprising to learn that even deep-sea scientists don’t fully agree on how to define the various depth zones. Typically, however, the deep ocean is considered to comprise the waters below two hundred meters, or approximately six hundred feet—the point at which sunlight essentially disappears. In this book, I have defined the deeper layers as the twilight zone (six hundred to thirty-three hundred feet), the midnight zone (thirty-three hundred to ten thousand feet), the abyssal zone (ten thousand to twenty thousand feet), and the hadal zone (twenty thousand to thirty-six thousand feet). These names and measurements are commonly used, although there are other ways to delineate the deep’s regions, particularly within its vast mid-waters.

The abyssal zone is known in short as the abyss, but the word abyss also has a broader meaning as a deep and seemingly bottomless chasm: it’s often used when referring generally to the ocean’s great depths. You’ll find both usages in these pages, with the distinction evident in context.

You could travel through the abyssal zone in a submersible (though few vehicles in the world can venture that deep), but if you were traveling in a submarine you wouldn’t have that option. Submarines are capable of sustained, independent undersea operations, but their diving range is relatively shallow. The deep-sea vehicles I describe in these pages are all submersibles. There are two types: manned and unmanned. Manned submersibles carry passengers, who sit within a dry, pressure-controlled atmosphere equipped with life-support systems. These compact subs can descend, ascend, and fly around beneath the surface independently, but they require a support vessel and crew for transport, launch, and recovery. Their power supplies come from batteries, so they can’t remain submerged for weeks the way a submarine can.

Unmanned submersibles are robots, and include remote operated vehicles (ROVs) that are tethered to a ship and driven remotely by a human pilot; and autonomous underwater vehicles (AUVs) that may also be launched from a ship, but are preprogrammed to dive, collect data, and return to their base without real-time human input.

In casual usage the words submarine and submersible are sometimes used interchangeably, referring generally to an underwater vehicle. Both submarines and submersibles share an abbreviation: subs.

The deep ocean occupies 95 percent of the ocean’s volume, and you’ll notice that both terms are singular. The earth possesses one ocean, though it’s traditionally recognized as having five major regions: the Pacific, Atlantic, Indian, Arctic, and Southern Oceans. Whenever possible, I refer to the ocean as a single entity.

The science of measuring the seabed terrain is known as bathymetry—the submarine version of topography. Bathymetric maps chart the depths and contours of the seafloor in three-dimensional relief, revealing its mountains, valleys, canyons, plains, rifts, trenches, and other undersea features.

American and British readers are accustomed to thinking in miles, feet, tons, degrees Fahrenheit, pounds per square inch. Science uses metric measurements. Mariners use nautical miles and fathoms. Here, I’m defaulting to the imperial system of measurement, but when it is helpful for clarity I’ve cited metric figures. Metric usage in quotes is verbatim.




CHAPTER 1

Magnus’s Monsters


Indeed, I should also add that monsters, some long-familiar, some unprecedented, are sighted off Norway, and this is due particularly to the unfathomable depth of the waters …1

—OLAUS MAGNUS



UPPSALA, SWEDEN

If you were searching for world-famous deep-sea monsters, a stately building at the top of a hill in Uppsala, Sweden, is not the first place you’d look. But the monsters are here, behind the butter-colored façade and tall windows of Uppsala University’s oldest library, an institution known as Carolina Rediviva. The university was established in 1477. Uppsala, a charming city about an hour north of Stockholm, has been around for even longer. It was a Viking stomping ground in the first millennium, a hub of feisty Norse pagans2 who worshipped the gods of thunder and wind and war, while enjoying the odd human sacrifice, before Christianity moved in. There’s a lot of history in Uppsala, but I had come to see one particular relic: the Carta Marina, a sixteenth-century illustrated map that depicts the North Atlantic, North Sea, and Norwegian Sea regions—and the fiendish creatures that, according to the map’s author, lived in those waters.

For as long as people have gazed out at the ocean, they’ve shivered at the thought of its silent inhabitants. The word abyss, translated from its Greek roots, means “without bottom.” What kind of ungodly beast would find such a place hospitable? It was hard to imagine what such a thing might look like, though religion and mythology offered chilling descriptions and comparisons to Satan. So when someone created a map of the sea that featured portraits of these residents, it was sure to attract attention.

The Carta Marina was printed in 1539, and at a glance it was no boring document. Every inch of its twenty-three-square-foot surface was covered with intricate drawings, landmarks, labels, directions, and notes written in a cramped Latin script. The map was packed with its era’s latest intelligence about natural history, geography, marine life, ocean conditions, navigation, shipping routes, and local customs. It charted Scandinavia—an isolated part of the world at that time—with unprecedented accuracy.3 But the reason I flew to Sweden to see the Carta Marina is because it’s a 480-year-old snapshot of the prevailing fears and beliefs about the deep ocean. Beyond its cartography, it’s a map of perceptions.

In an age before science, before deep-sea exploration, before high-definition underwater cameras, what people overwhelmingly believed about the deep was that it was filled with monsters—and the Carta Marina made their presence official. It portrayed their malice in striking detail. From Greenland all the way to Norway, menacing creatures are shown lolling in the water, wreaking havoc on ships, devouring sailors, and in general behaving badly, having risen from the hellish pit of the abyss, and intent on dragging their victims back down there.

Adding to the map’s authority, it came from a trustworthy source. Its creator, a Catholic priest and historian named Olaus Magnus, was born in Linköping, Sweden, in 1490. Magnus led a cosmopolitan life, attending university in Germany and traveling widely throughout Europe. For a while he was based in Poland. He roamed the northern countries as a papal ambassador, collecting fees for the Church and soaking up information: firsthand observations, stories from villagers, maritime insights from fishermen and sailors, and regional gossip seasoned with a dash of medieval superstition.

People have always been scared of the deep, but in Magnus’s time it evoked an extra degree of terror. In the moody North, the ocean was often visibly furious, and from shore it would’ve appeared endless, its edges unknown. Ships would leave and never come back. Mariners vanished into its maw,4 sinking into an underworld that was crawling with demons like Leviathan and the Kraken. Aside from the unlucky souls who’d visited the abyss on a one-way trip, no one had ever seen it; no one knew anything about it. To the average person it was a tabula rasa of doom. But even back then, how could anyone not wonder what was hidden there?

*

We’ll never know when or where the earliest efforts to learn more about the deep occurred—somewhere in ancient Oceania would be my guess—but in Western culture, the Greek philosopher Aristotle is credited as the first marine biologist. He dissected any aquatic creatures he could get his hands on in the fourth century BCE, spent years studying their behavior in a lagoon, and presented his findings in a book called Historia Animalium (History of Animals). Among other observations, Aristotle noted that cuttlefish change color when they’re startled, and that female sharks tend to be larger than male sharks. He figured out how lobsters copulate. He also discerned that whales and dolphins are mammals, classifying them in a group he named Cetacea, from the Greek word kētŏs, or sea monster.5

The Roman historian Pliny the Elder followed in 77 CE, publishing a thirty-seven-volume encyclopedia that contained notes, musings, and wild conjecture about marine life. Unlike Aristotle, who relied on empirical evidence, Pliny spouted sea monster lore, holding forth about three-hundred-foot-long eels, man-eating octopuses, and fish the size of islands. In fact, he declared, most of the deep’s inhabitants were “of monstrous form.” He wrote of submarine hurricanes that stirred up the ocean “from the very bottom, and the monsters are driven from their depths and rolled upwards on the crest of the billow.” Aristotle’s work was substantial and rigorous, but Pliny’s tall tales were more popular. Throughout the Middle Ages,6 while Aristotle’s anatomical diagrams were mostly forgotten, Pliny was considered the main authority.

But still the deep remained far out of reach. It was shrouded in mystery, a veiled supernatural realm. With the Carta Marina, Magnus intended to illuminate it. He began with a conclusion, gleaned from his research: “Inside this broad expanse of fluid Ocean, which admits the seeds of life with fertile growth, as sublime Nature ceaselessly gives birth, a conglomeration of monsters may be found.”7

Magnus’s timing was excellent. It was the Age of Discovery8 and Europeans were curious about everything, especially if it was unusual or ferocious or exotic. There was a hunger for astonishment: wonders, marvels, and terrors were the order of the day. Ships sailed to far-flung shores and sent news of remarkable sights. The unexplained, the awesome, the magnificent, the freakish; rumors of a lion with a man’s face in India, of babies born with inverted feet; reports of pygmies, werewolves, and an assortment of what one book, Marvels Described, written by a French monk named Friar Jordanus, referred to as “sundry monstrous appearances”9—all of these riveted the public. (“If there were cats with wings in Malabar, as he had seen, why should there not be people with dogs’ heads in the Islands of the Ocean?” Jordanus’s translator asks, somewhat defensively, in the foreword.) The world was expanding—helped along by Johannes Gutenberg’s invention of the printing press—and apparently it was a colorful place. In Italy, the Renaissance was in full bloom; Leonardo da Vinci had drafted designs for an underwater breathing apparatus. He was cagey about the details: “I do not wish to publish this because of the evil nature of men, who might use it for murder on the seabed.”10

As a cleric and a scholar, Magnus took everything he learned and filtered it through the Bible, Aristotle, Pliny, and Ptolemy’s Geographia, a second-century CE stab at a global atlas that included calculations of latitude (not bad) and longitude (way off: it would take until the mid-eighteenth century to get that right). He also digested classical texts, with their vivid descriptions of Scylla, Charybdis, and the Hydra, before beginning his twelve years of work on the Carta Marina. And though Magnus couldn’t have foreseen it, his map would become iconic. It would reign as the gold standard for sea monsters long after he was gone, reflecting our dread of the deep back at us in the most delightfully frightful way.

*

I walked up the hill to Carolina Rediviva on a flawless September morning, to view one of the two original prints of the Carta Marina that have survived the centuries. (The other one11 is in Munich.) On the way there, I wound through cobblestone streets and weaved among students wearing Fjällräven backpacks and passed by rune stones that were taller than me, carved with mystical shapes and inscriptions from the eleventh century. “The stone in memory of … soul,” explained one translation placard. Trees with silvery leaves rustled and shushed in the breeze.

I was excited to see the map in person so I’d arrived at the library early, ten minutes before it opened. I stood on the front steps and looked around. In this low-slung town you couldn’t miss the Gothic spires of the Uppsala Cathedral: they speared four hundred feet into the sky. This hulking redbrick building had played a bitter role in Magnus’s life. It was the seat of the archbishop of Uppsala, a post bestowed on him by Pope Paul III in 1544. But it was merely an honorary title: Magnus would never occupy the office. By then he had been exiled in Italy for seven years. The Reformation had turned Sweden into a Protestant country.

He’d finished the Carta Marina in Venice. It was a supersize map, measuring four feet tall by five and a half feet wide, printed crisply on nine woodcut blocks. Nobody knows how many first-edition prints were made—probably not many, because after 1574 the originals had all but vanished. Fortunately, the map’s popularity had spawned a smaller-scale copy in 1572, and that version stayed in circulation. (No original was seen again until 1886, when one turned up in a German library’s cache of old maps. In 1961, a second original was found in Switzerland and acquired by Uppsala University.)

Magnus had also written lengthy treatises in German and Italian about the Carta Marina’s contents, and a handy reference key to its nine panels—but he still had more to say. He spent the next sixteen years completing a 778-chapter doorstop of a book called A Description of the Northern Peoples that elaborated on the map’s drawings, and included a long, exhaustively footnoted section devoted to its sea monsters. Magnus died in Rome in 1557, two years after the book’s publication, so he never witnessed its afterlife: twenty-two editions were published in six languages. It was a hit, a Renaissance bestseller that’s still in print today.

Carolina Rediviva’s doors opened, and I made my way into the entrance hall. Inside, there was a quiet grandeur: soaring ceilings and windows, catwalks linked by spiral staircases, crown moldings done in Swedish neoclassical style. The reading rooms were spacious and warmly lit, their shelves lined with hardcover volumes bound in muted colors. The effect was sophisticated, as though an art director had stopped by to organize the books.

The Carta Marina is on permanent display in a rare manuscripts exhibit off to the side of the entrance. Sunshine is no friend to antique paper, so the room was as dark as a cave. Spotlights were trained on the individual pieces: Mozart’s handwritten musical scores, first editions of Newton’s Principia Mathematica and Darwin’s On the Origin of Species, Galileo’s letters defending his theory of sunspots. I stopped for a moment to let my eyes adjust. Then, at the back of the room, I saw Magnus’s monsters.

Mounted in its frame and sheathed by protective glass, the Carta Marina takes up an entire wall. I’d seen reproductions of it,12 but I was still stunned by the intensity of its detail. The map is printed in black ink on thick ivory paper without any addition of color, and its lines are so finely rendered they seem to have been drawn with a pin. Everywhere you look the map is buzzing with activity, but Magnus clearly wanted to make a point. On land the action is orderly: tiny figures are farming, hunting, skiing, playing the violin. By contrast, the ocean is in chaos, awash in dangers and tragedies, livid with waves and currents flowing, swirling, pooling, seething. Amid the tumult, twenty-five sea monsters make their appearance.

At eye level near the Faroe Islands, and almost as big as them, a monster with a round face, a daggerlike dorsal fin, and spiky claws is frowning as it gobbles a seal. Magnus had labeled it “the Ziphius.” “It has a ghastly head, like that of an owl; a very deep mouth, like some vast chasm, with which it terrifies and puts to flight anything that sees it; dreadful eyes; a back that is tapering, or rather, raised into the form of a sword; and a sharply-pointed beak,”13 he explained in his book. Beside it, another monster with a prominent snout and what looks like a bad case of acne is sinking its hooked teeth into the Ziphius’s flanks. “These creatures frequently approach northern coasts like sea-robbers or ill-disposed visitors, and purpose harm to all who cross their path,”14 Magnus warned.

Off the coast of Norway, a grizzled beast with a hump on its back grapples with a mutant lobster, while above them a hapless ship is being squeezed to splinters by the “Sea Orm,” one of Magnus’s most daunting specters. This is “a serpent of gigantic bulk, at least two hundred feet long, and twenty feet thick,”15 he’d noted, and in case that doesn’t sound awful enough: “It has hairs eighteen inches long hanging from its neck, sharp, black scales, and flaming red eyes.”

Magnus stresses repeatedly that he’s relaying eyewitness accounts, and that one of his sources, another archbishop, had even obtained a sea monster’s head, preserved it in salt, and sent it to the pope: “The whole head of this creature, which is like very hard leather studded round with horns, is extremely heavy, perhaps because Nature has so designed it for quicker submersion.”16 Throughout his writings Magnus comes across as meticulous, and his book is stuffed with citations to underpin his claims, so it’s likely that the head of some large marine beast was delivered to the papal residence. On the other hand, Magnus also reported that in Iceland the streams run with beer.

I was standing so close to the map that I’d fogged the glass, so I stepped back and regarded it from a distance, only to be drawn right back in. Magnus’s descriptions may be outlandish, but the Carta Marina is no cartoon. Its monsters were rooted in reality—and then subjected to an epic version of the telephone game during which they morphed into bigger, meaner, and more fantastical versions of themselves, until finally the garbled, exaggerated story reached Magnus, who committed it to print: “Paulus Orosius declares in his life of Caligula that in the fifth year of his reign a monster extending to a length of nearly four miles sprang from the sea’s abyss …”17

Many of Magnus’s monsters resemble whales—albeit more diabolical looking—and it’s obvious from his texts that he was familiar with the animals. He knew they gave birth to live young, breathed air “through tubes,” and contained oil “most abundant in the head.” But there seems to have been some confusion about which creatures were whales and which were another breed of monster. Magnus believed, for instance, that the male narwhal—a shy, deep-diving Arctic whale with a protruding spiral tooth—was the “Unicorn-Fish … a sea-monster with a huge horn on its forehead; with this it can pierce and wreck oncoming ships and kill a large body of men.”18

During his travels, Magnus would have met coastal villagers who’d encountered stranded whales and other denizens cast up from the deep, bloated and bedraggled and bitten and, in all fairness, looking pretty sinister. What was a medieval farmer supposed to think when he stumbled across the body of a fifty-foot sperm whale, with its boxcar head full of seven-inch teeth? Without context or knowledge there would’ve been horror. Magnus cited one onlooker’s impression19 of a stranded baleen whale: The “monster” was ninety feet long, with “thirty throats” and “stupendously large” genitals, the man reported. “Attached to its palate were what looked like countless horny plates, hairy on one side … and no teeth, a fact which leads people to conclude that it was not a whale.”

*

Fear can take strange forms, so it’s not surprising that our fear of the ocean abyss—a realm that Carl Jung compared to the madhouse of the subconscious mind—has produced some of the strangest forms of all. From the start, we’ve imagined the worst. In the absence of any personal experience with the deep, we’ve stocked it with apparitions from our minds’ darkest corners. It’s the oldest archetype in the human storybook: the monsters, the freaks, the others—the beings we don’t recognize, so we react to them by recoiling. Aristotle set out to demystify them; Pliny was determined to amplify them. Magnus’s genius was to get them all down on paper.

It was hard for me to tear myself away from the Carta Marina, even though I’d been staring at it, in the dark, for two hours. What I loved most about the map was its exuberance. Even as he was adding horns, fangs, and scowling expressions to make his sea monsters look more fearsome, Magnus couldn’t disguise his enthusiasm for them. “Such great wonders have their position in the huge extent of Ocean that even a person with surpassing talent can hardly describe them,”20 he raved. It was that ageless mix of fear and fascination; that clash of attraction and repulsion. The biologist Edward O. Wilson summed it up in a sentence: “Even the deadliest and most repugnant creatures bring an endowment of magic to the human mind.”21

I left Carolina Rediviva with a handful of Carta Marina postcards and a Carta Marina coffee mug and the Carta Marina seared into memory, and I wished I could tell Magnus that his visions were still mesmerizing, almost five centuries later. For decades after Magnus’s death, his monsters were copied extensively on other maps. But as seafaring became more common, and colonies cropped up on foreign shores, it occurred to European monarchies that the ocean was something more than a den of trouble—it was a seemingly limitless place to make money. By the mid-seventeenth century, drawings of horrible whalelike predators threatening ships were replaced by images of ships engaged in whaling. Sperm whales no longer had tusks and blazing eyes: they had harpoons stuck in their backs. The monsters were gone, reduced to candle wax and lamp oil. The ocean still commanded respect, but our relationship with it was changing.

To time-travel through the seventeenth and eighteenth centuries—and their seismic shifts in our understanding of the natural world—all I had to do was walk a few blocks around Uppsala. From Carolina Rediviva’s front lawn I could see the Gustavianum, a four-hundred-year-old museum that’s a quirky shrine to the Enlightenment. Among its collections are the version 1.0 tools of the Scientific Revolution: microscopes and telescopes, medical instruments, Anders Celsius’s first thermometer. There are barometers (invented in 1643), and sextants (1731), and chronometers (1735), and beneath a domed roof on the top floor, the world’s second-oldest anatomical operating theater, a standing-room-only gallery where medical students and steel-stomached citizens could watch surgeries performed on convicted murderers.

If you were a budding natural scientist, eighteenth-century Uppsala was a lively place to be. In 1728, there was a new arrival at the university: Carl Linnaeus. Aside from the fact that he was broke, Linnaeus wasn’t your average student. At the university’s botanical garden—right around the corner from the Gustavianum—he distinguished himself as a prodigy of plants. In childhood he’d memorized their Latin names, which at the time were long, baffling mouthfuls based on subjective descriptions. (A cactus, for example, was “the large melon-thistle with fifteen angles and broad recurved thorns, which are of a red color”22—and it was even more convoluted in Latin.) Linnaeus became a professor of botany and medicine, and then vaulted into history by establishing the taxonomic system that is still used today to classify living things—a universal format that allows anyone, anywhere, to pinpoint where an organism belongs on the tree of life, and to identify its origin by genus and species. Over the years, taxonomy23 has been honed into ever more exact distinctions, and genomic sequencing has advanced the whole game, but thanks to Linnaeus we now know the orca, for instance, as Orcinus orca, from the family Delphinidae in the suborder Odontoceti of the order Cetacea, and not by Magnus’s preferred name, “the Grampus,” or Pliny’s description: “an enormous mass of flesh with savage teeth.”

All of this represented a great leap forward, a sea change that shunted hearsay and wacky ramblings about monsters off to the side, and replaced them with cool, rational assessment. Although science was still entangled with religion—nasty battles with the Church lay ahead—and the word scientist wouldn’t even come into use until 1834, the post-Magnus era was a time of measuring, debating, questioning, and reasoning; of developing theories and proving them. It was a heady time of figuring things out.

As the afternoon sun glinted through a scrim of clouds, I left what is now called the Linnaeus Garden—an assemblage of plants identified by his handwritten labels—and headed back into town to check out a Viking-themed pub where you could drink a horn of mead and eat roasted deer meat with your bare hands. As I passed the Uppsala Cathedral, I realized that I’d come full circle. When Linnaeus died in 1778 he was buried here, and his tombstone, set into the church’s floor, marks the spot where Magnus’s career was thwarted. The last archbishop of Uppsala had never taken the helm in this cathedral, and ultimately it would be scientists armed with new technologies—not priests toting sketchbooks—who were destined to uncover the ocean’s secrets. Magnus, it seems, had been aware of his own limitations. “In the deeps of the sea there are species of fish which never, or very rarely, reveal themselves to men’s eyes,”24 he wrote, sounding disappointed.

The next wave of ocean investigators had no intention of waiting for these shadowy deep-sea life-forms to reveal themselves. They wanted to hunt through the depths and find them. It wasn’t enough to gawk at marvelous, monstrous creatures that happened to expire on a beach. Nineteenth-century naturalists wanted to collect specimens from their habitats, place them under a microscope, understand their life histories, how they functioned, what they ate. And they wanted to conduct physical experiments that would answer some basic yet confounding questions. How deep was the ocean anyway? What was the seafloor made of? What were conditions like at the very bottom? Was it even possible to methodically examine a realm that existed entirely in the dark? Under miles of water? The abyss was unknown—but was it unknowable?

*

There was no question that studying the deep would be vexingly difficult. Anyone hoping to pry knowledge from the ocean’s underworld would need to spend months, even years, at sea, eating hardtack biscuits and drinking lime juice to avoid scurvy, wedging themselves into tight bunks aboard ships that pitched and rolled and occasionally sank. They would have to endure cabin fever, tropical diseases, heavy weather, and everything else fate could dish out. Accidents and injuries were a given; deaths were to be expected. On his voyage aboard the HMS Beagle, Charles Darwin suffered through five years of seasickness. “It is no trifling evil which may be cured in a week,”25 he advised. Darwin disliked maritime life for other reasons, too. He complained of “the want of room, of seclusions, of rest; the jading feeling of constant hurry; the privation of small luxuries, the loss of domestic society and even of music …” The ocean, he concluded, was “a tedious waste.”

There was also the issue of equipment: easy-to-use, reliable gear was nonexistent. Soundings to gauge depths were taken regularly from ships, but the devices were primitive and the method was inexact. Mariners would drop a weight attached to a long line, watch as it plummeted into the darkness, and try to detect when it hit the bottom. Then they’d slowly recover it, marking the distance in fathoms—a unit of measurement based on the length of a man’s outstretched arms (about six feet). Some sounding devices were designed to grab sediment samples when they touched down, but the only way to obtain a larger hunk of the seafloor—and have any chance at catching animals—was by dredging with an iron-jawed scoop or trawling with a weighted net, both of which also had to be lowered on a line from an unsteady ship in an environment that was constantly moving. These contraptions couldn’t be maneuvered with any kind of finesse. They failed often: lines got snagged and tangled and snapped. Their operations demanded hours of monotonous labor even in shallower waters. Working below three hundred fathoms would be a backbreaking production for anyone masochistic enough to try. In its 1823 edition, the Encyclopaedia Britannica threw in the towel, declaring that: “Through want of instruments, the sea beyond a certain depth has been found unfathomable.”26

But the story of human ingenuity always demands a next chapter, and by the mid-nineteenth century there was a pressing reason to learn more about the seafloor: so we could lay telegraph cables across it. Once again the deep was commercially important; sending messages by homing pigeon and packet ship wouldn’t do in the age of electricity. Faster communications would also mean military advantage, not to mention bragging rights, for any nation that managed to install a live electrical wire under fifteen thousand feet of salt water. What followed was a decade-long technological experiment at the bottom of the Atlantic Ocean, as Great Britain and the United States collaborated (and competed) to run a two-thousand-mile cable from Europe to America. Where to put it? How to secure it? What might gnaw through it in the depths? Would currents sweep it away? Expertise was urgently needed.

As deep-sea research evolved from a pipe dream into a reality, the typical person who would light out on a seafloor surveying expedition was a European man—women need not apply—from a privileged background, with a polished education, academic ambitions, and connections to similarly pedigreed men. The fledgling field of marine science was a gentlemen’s club, and unlike sailors, its members were not known for their high tolerance of misery. But the abyss was a wide-open frontier, a bonanza of opportunity. Everything in the deep was new to science; careers could be made on a single voyage. It was, in one naturalist’s words, “the only remaining region where there were endless novelties of extraordinary interest ready to the hand which had the means of gathering them.”27

Meanwhile in nature-crazed Victorian England, people were enthralled by any aquatic discovery. Collecting seashells was considered a stylish hobby. Home aquariums, known as “ocean gardens,” were a status symbol among the upper classes. “The wonders of the ocean floor do not reveal themselves to vulgar eyes,”28 sniffed a how-to book for setting one up. Marine life transcended the ordinary, even when confined to a tank. Sea anemones were like “rare exotic flowers,” the book’s author waxed, before injecting a darker note: “Yet they are not flowers, but animals—sea monsters, whose seeming delicate petals … seize the unconscious victim as he passes near the beautiful form—fatal to him as the crater of a volcano, in which he is soon engulfed by the closing tentacles.”29 The last chapter was an impassioned pitch for a new form of entertainment, “a Titanic Aquarium” measuring “hundreds of feet in depth,” in which sharks would be “exhibited in deadly conflict with human divers, armed with net and trident.”30

In this go-go time of ocean enterprise, there were some notable ironies. For one thing, even as marine science was flourishing, sea monsters made a strong comeback. Suddenly, it seemed, everybody had seen one—especially in Gloucester, Massachusetts, where more than a hundred people claimed to have watched a “sea-serpent” capering in the town’s harbor. Boaters and fishermen also encountered it offshore. Sightings were so frequent that the Linnaean Society of New England launched an official inquiry, taking sworn depositions. The creature was dark brown, snakelike, about eighty feet long, and as thick as a barrel, witnesses agreed. It swam with an up-and-down motion like a caterpillar, and may or may not have had a stinger on its forehead. A naturalist by the fabulous name of Constantine Samuel Rafinesque-Schmaltz even proposed a Linnaean genus and species for the serpent: Megophias monstrosus. “Great efforts will be made to take it dead or alive,” vowed one local man. But the monstrosus evaded capture.

No matter though, because the deep was coughing up monsters everywhere. British mariners observed one with a giraffe’s neck31 and terrifying teeth off the Cape of Good Hope, and a fifty-footer that resembled a frog in the Malacca Strait, and a sleek beast with a bullet-shaped head near Sicily. There was a run of Scandinavian sightings that would’ve made Magnus proud. “During my late passage from London I saw no less than three sea-serpents,”32 a man named J. Cobbin wrote in a journal called Annals and Magazine of Natural History. The most impressive of them, he recalled, was “at least 1,000 yards long,” with a head that flared like a cobra’s, and glowing eyes. Reading his account, you have to wonder if someone spiked the sherry on Cobbin’s crossing. The monster “swam with great rapidity and lashed the sea into foam, like breakers dashing over jagged rocks,” the man insisted. “The sun shone brightly upon him, and with a good glass I saw his overlapping scales open and shut with every arch of his sinuous back, colored like the rainbow.”

Even some eminent scientists were believers. Their support was largely due to the unearthing of fossils (another Victorian sensation) from ancient marine creatures, including an ichthyosaur and two plesiosaurs found at an English seaside town. If these finned dragons had once prowled the deep, who could say they weren’t still down there? “There is no a priori reason that I know of why snake bodied reptiles from 50 feet long and upward should not disport themselves in our seas as did those of the Cretaceous epoch, which geologically speaking is a mere yesterday,”33 the British biologist Thomas Henry Huxley argued in defense of sea monsters. “I can no longer doubt the existence of some large marine reptile allied to Ichthyosaurus and Plesiosaurus yet unknown to naturalists,”34 the Swiss zoologist and Harvard professor Louis Agassiz agreed.

British paleontologist Richard Owen, the man who coined the word dinosaur, was a loud dissenting voice. “The sea saurians of the secondary periods of geology have been replaced in the tertiary and actual seas by marine mammals,”35 he countered testily, pointing to the “utter absence” of any recent monster remains. Owen dismissed the sightings; he was convinced the hysterical public had misidentified whales, sharks, eels—possibly even a gigantic seal. “A larger body of evidence from eyewitnesses might be got together in proof of ghosts than of the sea-serpent,” he huffed.

But the idea that the abyss harbored prehistoric creatures wouldn’t be swept aside so easily. Owen himself had examined a chambered nautilus—a deep-dwelling ancestor of octopus and squid—and pronounced it “the living, and perhaps sole living, archetype of a tribe of organized beings, whose fossilized remains testify their existence at a remote period, and in another order of things.”36 With their striped spiral shells, button eyes, and mop of tentacles, nautiluses were exhibit A: proof that a species from the age of the dinosaurs could survive to the present. The deep was such a strange lost world, so seemingly removed from the extinction events and evolutionary pressures that were known to have occurred on land, that it seemed logical for throwbacks akin to living fossils to be skulking down there. We just hadn’t found them yet.

Then in Norway, somebody did. In 1864, naturalist Michael Sars and his son, Georg Ossian Sars, dredging at three hundred fathoms (eighteen hundred feet) in a fjord, hauled up an archaic animal known as a stalked crinoid. It was hardly a monster; in fact, it resembled a delicate flower, with a slender stem and feathery petals (which are actually its arms). Crinoids, also called sea lilies, were abundant in the fossil record and presumed to have died out a hundred million years ago—but here was a thriving specimen that seemed to have defied time.

The crinoid’s appearance was startling. And furthermore, it shouldn’t have been found at that depth. No creatures should have been found at that depth. Because in another irony, just as the abyss started to win people’s attention, one of the world’s most respected naturalists, Professor Edward Forbes from the University of Edinburgh, declared that at three hundred fathoms and below, the deep was “azoic,” or lifeless. There was nothing down there at all.

*

Forbes wasn’t the first to present the abyss as a wasteland. The Greek philosopher Socrates had delivered this unfavorable verdict: “Everything is corroded by the brine, and there is no vegetation worth mentioning and scarcely any degree of perfect formation, but only caverns and sand and measureless mud, and tracts of slime … and nothing is in the least worthy to be judged beautiful by our standards.”37 A French naturalist named François Péron supposed that temperatures were so cold at the bottom that the seafloor was sealed by a thick layer of ice. Others believed that the deep’s immense pressures compacted the seafloor into a cement-like block—and that the water above it was so stagnant and ultradense that no object was heavy enough to sink all the way down. Everything that dropped into the ocean would end up suspended at some intermediate depth. Shipwrecks, dead bodies, monster remains (which is why we couldn’t find them), telegraph cables: they would all float through the abyss for eternity, as if lost in space. At great depths sounding weights would hit a false bottom, unable to fall any farther.

Of course there was no evidence for any of this, but coming from Forbes the azoic theory took on the air of fact. Forbes was smart, energetic, connected. He attended meetings, chaired committees, founded associations. He had money but he wasn’t snobbish. He liked to joke around. At age twelve he published his first book and opened a natural history museum—curated from his own collections of bugs, rocks, and fossils—in his family’s home. At university Forbes set out to study medicine, but quickly switched to zoology, geology, and paleontology. In his thirties he became a fellow of the Royal Society, Britain’s most prestigious scientific academy, and served as the president of the Geological Society of London, and the head of natural history at the University of Edinburgh. His reputation was unrivaled.

Forbes was gung ho about ocean exploration, and something of a dredging expert, though his experience was limited to coastal waters. When he got the chance in 1841 to join a surveying expedition in the Mediterranean Sea, he jumped at it. He was keenly interested in the distribution of marine life across various depths: what lived where, and why. It was vital, he wrote, “that Britons, whether scientific or unscientific, who boast at all fitting occasions of their aptitude to rule the waves, should know something of the population of their saline empire.”38

During his eighteen months at sea, Forbes dredged at depths up to 230 fathoms (1,380 feet)—with frustrating results. Mostly, what surfaced was mud. Later it became obvious that his dredge was a big part of the problem. Its scoop was too small,39 with a narrow mouth and poor drainage, which caused it to clog with sediment. Also, the area he was working in was an aquatic desert, although nobody knew that at the time. To Forbes, who loved dredging so much that he wrote a song about it—“Down in the deep, where the mermen sleep, our gallant dredge is sinking!”—it was a blow to end up with such a skimpy haul.

But then Forbes the brilliant scientist made a wild extrapolation. If he hadn’t found life at depth, perhaps that was because there was none to find. He put forth a theory that ensured his place in ocean history—although not in the way he would’ve hoped. “As we descend deeper and deeper in [the ocean],” Forbes famously wrote, “its inhabitants become more and more modified, and fewer and fewer, indicating our approach towards an abyss where life is either extinguished, or exhibits but a few sparks to mark its lingering presence.”40

This was news to Michael and Georg Sars in Norway, who had found at least nineteen species41 in the supposedly lifeless abyss. And to the polar explorer Sir John Ross, who as early as 1818 had brought up worms and a spectacular starfish from deep in Baffin Bay. And to Ross’s nephew, Sir James Clark Ross, who’d sailed to Antarctica on an expedition in 1839, dredged up corals, jellyfish, worms, and crustaceans from four hundred fathoms, and concluded that the seabed was “teeming with animal life.”42

All of these discoveries were ignored or discounted. It didn’t help that John Ross had kept sloppy records, and that some of James Clark Ross’s specimens were eaten by his ship’s cat. The Sarses’ results were harder to explain away, but the scientific community embraced Forbes’s theory because it made perfect sense. The deep was hostile, impenetrable. As far as anyone knew, there was no sunlight, no oxygen, no food, and no habitable environment due to the colossal pressures. To write off the abyss as a dead zone was a tidy solution to a mind-bending mystery: how life could thrive without any sign of those ingredients.

*

Forbes passed away in 1854, but his azoic theory didn’t. It hung around like a musty odor, even as animals kept appearing at inconvenient depths. In 1860, a ship called the HMS Bulldog dropped a sounding line to 1,260 fathoms (7,560 feet) in the North Atlantic; the line came up with thirteen brittle stars clinging to it. Brittle stars are relatives of starfish, with attenuated spidery arms that allow them to scamper across the bottom and wrap themselves around objects. Often, creatures yanked from the seafloor didn’t survive the journey to daylight, leading to uncertainty about whether they’d died in shallower waters and merely sunk to the bottom. But these brittle stars were alive, and they wriggled their long arms on deck. The Bulldog’s naturalist, an ambitious man named George Wallich, was elated. He’d set out to make a name for himself by proving Forbes wrong—and to his mind, he’d succeeded. “This sounding far exceeds in importance any previous sounding on record,”43 he wrote in self-congratulation.

Wallich published his findings in 1862 and then waited for the accolades to roll in, the invitation to speak at the Royal Society, admission into the scientific elite. Instead, his brittle stars were met with skepticism. Wallich hadn’t caught them with a dredge, people griped, so there was no guarantee they’d come from the deep. They could have been snagged anywhere. Wallich argued and fumed and wrote long rebuttals in florid Victorian prose, but no one was buying it. (He had also dented his own credibility by claiming to believe in a mythical undersea kingdom44 known as “the Sunken Land of Buss.”) Deep-sea creatures with a better provenance had emerged off Sardinia, where a broken telegraph cable was retrieved from twelve hundred fathoms down. It had been lying on the seafloor for years. The cable was spackled with sediment and a menagerie of corals, clams, starfish, snails, and other animals that had colonized it like a reef. There was no denying this one.

Yet doubts remained: the azoic theory wasn’t quite dead yet. Maybe the threshold just had to be lowered? “As to the point at which animal life ceases, it must be somewhere,” wrote a puzzled academic. Other investigators, looking at seafloor mud under a microscope, noticed a filmy goo that appeared to be moving. It was everywhere, creeping through every sample, and nobody had ever seen anything like it. They named it Bathybius45 and wondered if it was a protoplasm that served as the foundation of life—the original primordial ooze. Or maybe it was a food source? Or both?

So was there zero life in the deep, or was the deep essentially a life soup? A Scottish naturalist named Charles Wyville Thomson was following the debate closely. Thomson was in his thirties and influential. He was a professor of zoology and botany at Queen’s University Belfast, but he would soon follow Forbes’s path to a natural history post at the University of Edinburgh. He’d traveled to Oslo to see the Sarses’ crinoid and a sponge that was collected at three thousand feet off Japan, a specimen so bizarre46 that people suspected it was some kind of hoax. It looked like a milky-white tulip trailing long filaments of glass coiled into a thin rope. Any marine scientist examining it now would recognize it as a hexactinellid, or glass sponge—an intriguing, primitive animal that can live for more than ten thousand years. Today’s materials engineers study glass sponges47 and take inspiration from them. Their fractal-like skeletons48 are made of silica; they can transmit light with more efficiency and durability than a fiber-optic cable. Back then, of course, no one knew any of this. In the annals of deep-sea science, it was a confusing time.

Thomson was convinced that more dredging needed to be done, at greater depths, with better equipment. In 1868, he and a colleague, Royal Society vice president William Carpenter, asked the British Admiralty to provide support for a six-week expedition. An old steamer called the HMS Lightning was available, mainly because it was falling apart. But it had a small auxiliary engine that could be used to lower and raise the dredge, and a captain and crew who were game to shoot for the abyss. Thomson and Carpenter loaded the ship with specimen jars, vats of alcohol to use as a preservative, a new type of sounding device called “the Fitzgerald,” and some state-of-the-art dredges, and sailed north toward Greenland in August 1868.

Cranky weather plagued them throughout the voyage, including a storm that ripped off part of the ship’s rigging. Leaks spurted everywhere. They took soundings and other measurements, but on most days the waves upended their deep-dredging plans. At one point the Lightning took shelter in the Faroe Islands, docking near a fishing boat that was transporting live Atlantic cod back to England. The cod were corralled in a saltwater well, and Thomson went over to take a look. “It is curious to see the great creatures moving gracefully about in the tank like gold-fish in a glass globe,” he wrote in his journal. What struck him as even more curious, though, was how curious the cod were about the humans who had entrapped them. Whenever people approached the enclosure, the fish would swim up to their audience, staring quizzically. They seemed to enjoy being petted. The sailors were especially fond of one cod that had been injured in the net; they swore the fish recognized them. “Certainly it was always the first to come to the top for its chance of a crab or a bit of biscuit,”49 Thomson observed, “and it rubbed its head and shoulders against my hand quite lovingly.”

Perhaps in some faint way, Thomson clocked this as a hint that life in the ocean was far more nuanced than anyone had dreamed. Fatefully, it was the start of a series of events that would make him one of history’s most renowned deep-sea scientists. The journey that lay ahead would be profound, but at that moment in 1868, things didn’t look promising. The Lightning was limping through the North Atlantic with its mast hanging by a thread, two dredges had been lost in the depths, and the trip was shaping up to be a bust.

But the weather settled down near the end of the expedition, and they were able to dredge below five hundred fathoms, and those few dips brought up animals that were worth all the trouble. A fiery-orange sea star with curlicue arms. A primitive mollusk called a brachiopod. A ruby-red squat lobster with coppery eyes. Several glass sponges like the specimen from Japan, one of which was woven into a nest as fine as filigreed lace. Thomson and Carpenter found a universe of microorganisms in the gray seafloor ooze, single-celled protists with shells shaped like globules, commas, tubes, pinwheels, starbursts. (There was no sign of Bathybius, but you can’t have everything.) The results were encouraging enough to earn them a hardier ship, more months of dredging, and the chance to go deeper. The following spring, they returned to sea in the HMS Porcupine.

Their luck changed aboard this new vessel. The weather calmed50, the equipment worked, and they dredged as deep as 2,435 fathoms (14,610 feet). Week after week, the dredge rose from the abyss loaded with splendid goblins. Thomson sieved through the muck, picking out new species, including a skeleton shrimp—a glistening, mantis-like creature that looked more like a stick than an animal—a pink starfish as pristine as a jeweled brooch, a giant sea spider with spindly legs as long as a human’s. One day, as the dredge was being recovered, Thomson spotted a scarlet sea urchin jammed against its side. He feared that its shell would be crushed, but the urchin remained intact. When he examined it, he was startled to see that it was panting like a dog. He stared at its rows of tube feet, its sharp blue
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When the hardcover edition of The Underworld was published in August 2023, I wrote in my acknowledgments, “Nobody does anything by herself in the deep ocean, a statement that’s also true in book publishing. I owe thanks to many, but none more than Don Walsh … Don welcomed me into his home, shared his time and incredible wealth of experience, connections, stories, and wisdom. I cherish the conversations we’ve had, and look forward to those yet to come. (And hope that some will take place over a ‘jar of Malbec,’ Don’s signature drink.)”

Sadly, I must amend those words for this paperback edition. On November 12, 2023, Don Walsh passed away at his home in Dora, Oregon. He simply sat down in his favorite reading chair, closed his eyes, and cast off on his final adventure. Don was ninety-two years old, and he had just returned from a month at sea in the Arctic. “A great trip on board the Le Commandant Charcot, a true icebreaker (9 trips to the North Pole),” he emailed at the end of October. “The NW Passage was ice free. In order to do some icebreaking we had to go within 900 miles of the North Pole to get 10/10 ice cover. Then we spent three days happily crunching through it. It was good to get north again. My first trip up there was in 1956. This was my last.”

The news of Don’s death came from his son, Kelly Walsh, who was at sea himself. “The irony is not lost on me that I was aboard a cruise ship (Viking Star), lecturing about the Challenger Deep when he died,” Kelly told me. “[Don] was also aboard a ship lecturing in 1983 when his father passed away. And it was the Royal Viking Star.” Kelly went on to describe one last Don vignette: “When I embarked on the cruise on November 9th, we walked into the airport (it’s a SMALL regional facility), and we hugged, said we loved each other, and he proceeded to hand the airport facility manager a Cuban cigar. How perfect is that?”

I think we had all convinced ourselves that Don was immortal, but of course that was wishful thinking. Captain Walsh was one of those rare individuals who fully embody their status as a legend. I never heard a word come out of his mouth that wasn’t wise, wry, insightful, or funny. To say that he will be missed is an understatement the size of the Pacific Ocean.

Another update that I dearly wish I didn’t have to make: On July 12, 2023, just prior to The Underworld’s publication, the world watched in horror as OceanGate’s four-thousand-meter submersible, the Titan, imploded while diving on the wreck of the Titanic. When I learned the Titan had disappeared simultaneously from its communications and tracking, I knew—as everyone in the deep-sea community knew—that we were looking at a worst-case scenario. Worse still, one of the doomed sub’s passengers was the Five Deeps Expedition’s technical advisor, P. H. Nargeolet.

There are many reasons to be angry about OceanGate’s tragedy, notably that it should never have happened. For years, Patrick Lahey, Rob McCallum, Terry Kerby, and countless others had warned the Titan’s creator, Stockton Rush, that his sub was a ticking time bomb. It was constructed of materials known to be unsuitable for the deep’s crushing pressures, and its safety protocols were poor to nonexistent. What happened to the Titan is no mystery, but the question of why P.H., one of the world’s most venerable submersible pilots, would have ever dived in a vehicle so recklessly dangerous—well, that does remain a mystery. Stockton Rush’s hubris ended a flawless, fifty-year safety record for submersibles, and cost him, P. H. Nargeolet, Hamish Harding, Shahzada Dawood, and Suleman Dawood their lives.

Though I became aware of OceanGate and its deep-sea ambitions back in 2017, you’ll note that there is (purposefully) no mention of the company in this book. However, I wrote about the Titan’s demise in a feature for Vanity Fair’s October 2023 issue. My story can be accessed at vanityfair.com.

When I first met the team from Triton Submarines, one of the sub technicians told me, “We all bleed Triton blue.” It didn’t take long to understand why: the inspired leadership of Patrick Lahey. His vision, integrity, and commitment to the ocean were evident from our first phone call. My gratitude to Patrick is profound—equaled only by my admiration of who he is and what he has achieved. If I could have one wish for ocean awareness, it would be that everyone gets the chance to experience the deep’s wonders in one of Triton’s revolutionary submersibles.

Don Walsh and Patrick introduced me to Victor Vescovo, a man who over the course of four years changed the face of deep-sea exploration. To be present during his history-making run of dives was about as lucky as a writer could get. Victor’s generosity and graciousness are epic, his spirit of adventure unrivaled. The opportunity to dive with him was an extremely rare one, and I am honored to share it in these pages. Mahalo nui loa, Victor. A tsunami of thanks doesn’t begin to cover it.

Victor’s ship, the Pressure Drop, was a hub of great people who were integral to this book. For three years, starting within minutes of when I boarded in Tonga, I asked Alan Jamieson nonstop questions about deep-sea science and he answered them all with his trademark mix of brilliance and humor. When he moved from Newcastle to Perth—where he became a professor at the University of Western Australia, and the founding director of its Minderoo-UWA Deep-Sea Research Center—he took hours from his packed schedule to speak with me on Zoom. I’m immensely grateful to Alan. There is no better guide to the deep.

Thanks to Rob McCallum for his steady, friendly support, and for sharing his knowledge about ocean exploration, shipboard psychology, dive planning, risk management, and life in general. Rob makes running a global expedition look easy, though it’s the opposite of that. Additional thanks to Karen Horlick, Kelvin Murray, and the team at EYOS Expeditions.
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