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We must go and see for ourselves.

—JACQUES-YVES COUSTEAU
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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 de¢p 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, how-
ever, 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 bottom-
less chasm: it’s often used when referring generally to the ocean’s
great depths. You'll find both usages in these pages, with the dis-
tinction 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
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option. Submarines are capable of sustained, independent under-
sea 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 submers-
ibles 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 oper-
ated 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 some-
times 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. Bathymet-
ric 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.

XXIIT AuTtHOR’S NOTE

American and British readers are accustomed to thinking in
miles, feet, tons, degrees Fahrenheit, pounds per square inch. Sci-
ence uses metric measurements. Mariners use nautical miles and
fathoms. Here, I'm defaulting to the imperial system of measure-
ment, but when it is helpful for clarity I've cited metric figures. Met-

ric 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 . . ,

——OLAUS MAGNUS

UPPSALA, SWEDEN

fyou 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
fagade 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
pagans 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, accordin

e g to the map’s
author, lived in those waters.

For as long as people have gazed out at the ocean, they’ve shiv-

-.T- 4@
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ered at the thought of its silent inhabitants. The word adyss, trans-
lated 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 sur-
face was covered with intricate drawings, landmarks, labels, direc-
tions, and notes written in a cramped Latin script. The map was
packed with its era’s latest intelligence about natural history, geogra-
phy, 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. But the reason I flew to
Sweden to see the Carta Marina is because it’s a 480-year-old snap-
shot 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 LinkGping, 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 villag-
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ers, maritime insights from fishermen and sailors, and regional gos-
sip 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 end-
less, its edges unknown. Ships would leave and never come back.
Mariners vanished into its maw, 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 aver-
age 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 ketds, or sea
monster.

The Roman historian Pliny the Elder followed in 77 CE, pub-
lishing 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
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the deep’s inhabitants were “of monstrous form.” He wrote of sub-
marine 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, 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, Mag-
nus 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 cease-
lessly gives birth, a conglomeration of monsters may be found.”

Magnus’s timing was excellent. It was the Age of Discovery
and Europeans were curious about everything, especially if it was
unusual or ferocious or exotic. There was a hunger for astonish-
ment: 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”—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.”

Asa cleric and a scholar, Magnus took everything he learned and



20 SUSAN Casxry

filtered it through the Bible, Aristotle, Pliny, and Ptolemy’s Geo-
grap/?za, a second-century CE stab ar 3 global atlas that included cal-
culations of latitude (not bad) and longitude (Way off: it would take

sea monsters long after he was gone, reflecting our dread of the deep
back at us in the most delightfully frightful way.

*

I wall.{ed up the hill to Carolina Rediviva on a flawless September
morning, to view one of the two original prints of the Carzg Marina
that have survived the centuries. (The other one is in Munich.) On
the way there, I wound through cobblestone streets and Wt;aved

» .
of . .. soul, explained one translation placard. Trees with silvery
leaves rustled and shushed in the breeze.

; was eXCI.ted to see the map in person so 1'd arrived at the library
1ear Y, ten minutes before it opened. I stood on the front steps and
ooked around. In thjs low-slung town you couldn’t miss the Gothic

turned Sweden into a Protestant country.
He’d finished the Carta Muring in Venice. It was 3 supersize map
) B
measuring four feet ta]] by five and a half feet wide, printed crisply
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on nine woodcut blocks. Nobody knows how many first-edition
prints were made—probably not many, because after 1574 the orig-
inals had all but vanished. Fortunately, the map’s popularity had
spawned a smaller-scale copy in 1572, and that version stayed in cir-
culation. (No original was seen again until 1886, when one turned
up in a German library’s cache of old maps. In 1961, a second origi-
nal 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 4 Descrip-
tion 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, 2 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 spa-
cious 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 edi-
tions of Newton’s Principia Mathematica and Darwin’s On the Ori-
gin 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 Carza
Marina takes up an entire wall. I'd seen reproductions of it, but T
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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,” 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,” 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,” 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, per-
haps because Nature has so designed it for quicker submersion.”
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Throughout his writings Magnus comes across as .meticul.o’us,. 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.
1 was standing so close to the map that I'd fogged the glass, so
1 stepped back and regarded it from a distance, only t.o be drawn
right back in. Magnus’s descriptions may be outlandfsh, bu‘t 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 fantas-
tical versions of themselves, until finally the garbled, exaggerat'ed
story reached Magnus, who committed it to print: “Paulu.s Orf)sms
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 . . .” . .
Many of Magnus’s monsters resemble whales—albeit more fi%a—
bolical looking—and it’s obvious from his texts that he was familiar
with the animals. He knew they gave birth to live young, breathef}
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. Ma‘gl:aus
believed, for instance, that the male narwhal-—a shy, deep—c‘ilvmg
Arctic whale with a protruding spiral tooth—was the “Umco.rn.-
Fish . . . a sea-monster with a huge horn on its forehead; with this 1:
can pierce and wreck oncoming ships and kill a large body of men.
During his travels, Magnus would have met coastal villagers
who'd encountered stranded whales and other denizer.ls cast up
from the deep, bloated and bedraggled and bitten and, in all fair-
ness, 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? W1th<')ut con-
text or knowledge there would’ve been horror. Magnus“cned on::
onlooker’s impression of a stranded baleen whale: The “monster
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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 nor 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 appa-
ritions from our minds® darkest corners. It’s the oldest archetype
in the human storybook: the monsters, the freaks, the ozhers—the
beings we don’t recognize, so we react to them by recoiling. Aris-
totle 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 Carza 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 add-
ing 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,” 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.”

Ileft Carolina Rediviva with a handful of Carza 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 Mag-
nus’s death, his monsters were copied extensively on other maps.
But as seafaring became more common, and colonies cropped up on
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foreign shores, it occurred to European mor%archies that .the oc?an
was something more than a den of trouble—it was a seemingly lim-
itless place to make money. By the mid—sevef]teent.h century, dlraw(;
ings of horrible whalelike predators threatening ships We1ie rep a}(ied
by images of ships engaged in whaling. Sperm wl.lales no longer ha
tusks and blazing eyes: they had harpoons stuck in the1.r backs. The
monsters were gone, reduced to candle wax and lam'p oil. The gcey
still commanded respect, but our relationship with it was ?hangmg.
To time-travel through the seventeenth and .elghteenth
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 c01’1ld il the
Gustavianum, a four-hundred-year-old museum that’s a quujky
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 chronom,-
eters (1735), and beneath a domed roof on the top ﬂ?or, the world’s
second-oldest anatomical operating theater, a standmg.-‘room-only
gallery where medical students and steel-stomached citizens could
watch surgeries performed on convicted murder?rs.

If you were a budding natural scientist, elghteenth-cent}xr};
Uppsala was a lively place to be. In 1728, there was a new arriva
at the university: Carl Linnaeus. Aside from the fact tha.t he ‘wa’s
broke, Linnaeus wasn’t your average student. At the un.lversny s
botanical garden—rightaround the cornerfromthe Gus.tav1anum—’—
he distinguished himself as a prodigy of plants. In childhood h'e 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”—and it was even more convo.lu.ted
in Latin.) Linnaeus became a professor of botany and ITledmme,
and then vaulted into history by establishing the taxonomic system
that is still used today to classify living things—a universal for-
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mat 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, taxonomy 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 Odon-
toceti 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 scienzist wouldn’t even come into
use until 1834, the post-Magnus era was a time of measuring, debat-
ing, 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 des-
tined to uncover the ocean’s secrets. Magnus, it seems, had been
aware of his own limitations. “In the deeps of the sea there are spe-
cies of fish which never, or very rarely, reveal themselves to men’s
eyes,” 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
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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 speci-
mens from their habitats, place them under a microscope, under-
stand 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 exam-
ine 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 under-
world would need to spend months, even years, at sea, eating hard-
tack 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,” he advised. Darwin disliked maritime life for
other reasons, too. He complained of “the want of room, of seclu-
sions, 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 reg-
ularly 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
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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 monoto-
nous labor even in shallower waters. Working below three hundred
fathoms would be a backbreaking production for anyone masoch-
istic 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.?

But the story of human ingenuity always demands a‘rié')zt}chap—
ter, 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; send-
ing 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 man-
aged to install a live electrical wire under fifteen thousand feet of
salt water. What followed was a decade-long technological experi-
ment 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
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privileged background, with a polished education, academic ambi-
tions, 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. Zvery-
thing 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.”

Meanwhile in nature-crazed Victorian England, people were
enthralled by any aquatic discovery. Collecting seashells was con-
sidered a stylish hobby. Home aquarijums, known as “ocean gar-
dens,” were a status symbol among the upper classes. “The wonders
of the ocean floor do not reveal themselves to vulgar eyes,” 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 ofa
volcano, in which he is soon engulfed by the closing tentacles.” The
last chapter was an impassioned pitch for a new form of entertain-
ment, “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.”

In this go-go time of ocean enterprise, there were some nota-
ble ironies. For one thing, even as marine science was flourish-
ing, 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 Lin-
naean Society of New England launched an official inquiry, taking



“A conglomeration of monsters may be found”:
an inset from the Carta Marina by Olaus Magnus, 1539.
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Notes

“My dear child”: Homer, The Odyssey, trans. Stephen Mitchell (New
York: Atria Books, 2013), 141.

“The passion caused”: Edmund Burke, 4 Philosophical Enquiry into
the Sublime and Beautiful (Oxford, UK: Oxford University Press,
2015), 47.

“a sort of delightful horror™: 1bid., 60.

“Who has known the ocean?”: Rachel Carson, “Undersea,” in Lost
Woods: The Discovered Writing of Rachel Carson, ed. Linda Lear (Bos-
ton: Beacon Press, 1998), 4.

Yet the deep ocean: Roberto Danovaro, Cinzia Corinaldesi, Antonio
Dell’Anno, and Paul V. R. Snelgrove, “The Deep-Sea Under Global
Change,” Current Biology 27, no. 11 (June 2017): R461-R465.

The Pacific alone: The Pacific’s immensity is hard to visualize, espe-
cially when you consider that it’s also the deepest ocean basin, with a
maximum depth of 10,935 meters, or 35,876 feet—nearly seven miles
at its nadir. My back-of-the-envelope calculation of how many conti-
nents would fit into the Pacific is based on its area of 64 million square
miles; a measurement for the earth’s continental landmass of 57 million
square miles; and South America’s footprint of 7 million square miles.
(Obviously, to be accurate, cubic miles would be preferable as a basis
for measurement.) In any case, the Pacific is 4ig.

1 pored over any deep-sea news: Ean Higgins, “Search for MH370
Unveils a Lost World Deep Beneath the Ocean,” The Australian,
July 21, 2017.

more like estimates than facts: Larry Mayer, Martin Jakobsson, Gra-
ham Allen, Boris Dorschel, Robin Falconer, Vicki Ferrini, Geof-
froy Lamarche, Helen Snaith, and Pauline Weatherall, “The Nippon-
Foundation—-GEBCO Seabed 2030 Project: The Quest to See the
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12 “To sense this world of water”: Carson, “Undersea,” 4

13 the foundation of the planet: A. R Thurber, A. K, Sv';leétman B.E
Narayanaswarny, D.O.B. Jones, J. Ingels, and R. I.. Hansman,’“E.co:
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system Function and Services Provided by the Deep Sea,” Biogeosci-
ences 11, no. 14 (July 2014): 3941—63.

Nature and Selected Essays, ed. Larzer Ziff (New York: Penguin Books,
2003), 37.

} 14 “If the stars should appear”: Ralph Waldo Emerson, “Nature,” in

CHAPTER 1: MAGNUS'S MONSTERS

16 “Indeed, I should also add”: Olaus Magnus, 4 Description of the Norsh-
ern Peoples, vol. 3, trans. Peter Fisher and Humphrey Higgens, ed.
Peter Foote (London: The Hakluyt Society, 1998), 1089.

16 a hub of feisty Norse pagans: Joshua Mark, “Temple at Uppsala,”
world history.org, https://www.worldhistory.org/Temple_at
_Uppsala/ (accessed January 5,2023).

17 with unprecedented accuracy: Leena Miekkavaara, “Unknown Europe:
The Mapping of the Northern Countries by Olaus Magnus in 1539,
Belgeo Revue Belge de Géographie 3, no. 4 (December 2008): 307—-24.

18 Mariners vanished into its maw: Folksales of Norway, ed. Reidar Chris-
tiansen (Chicago: The University of Chicago Press, 1964), 30-32.

I8 from the Greek word keétds, or sea monster: John K. Papadopoulous
and Deborah Ruscillo, “A Ketos in Early Athens: An Archaeology of
Whales and Sea Monsters in the Greek World,” dmerican Journal of
Archaeology 106, no. 2 (April 2002): 187-227.

19 Throughout the Middle Ages: Charles Singer, 4 Shor: History of Biol-
ogy: A General Introduction to the Study of Living Things (Oxford, UK:
The Clarendon Press, 1931), 26. Singer notes: “Aristotle appears to
have been the first to illustrate a biological treatise. In his works such
diagrams are often referred to. Unfortunately the figures have long
since disappeared, but his descriptions are not infrequently of a char-

acter that enables us to reconstruct them.”

19 “a conglomeration of monsters” Magnus, Description of the Northern
Peoples, 1081.

19 It was the Age of Discovery: Lindsay J. Starkey, “Why Sea Monsters
Surround the Northern Lands: Olaus Magnus’s Conception of Water,”
Preternature 6, no. 1 (2017): 31—62.

19" “sundry monstrous appearances”: Friar Jordanus, Mirabilia Descripta:
The Wonders of the East, trans. Colonel Henry Yule (London: The
Hakluyt Society, 1863), 1-3.

19 “murder on the seabed”: Walter Isaacson, Leonardo (New York: Simon
& Schuster, 2017), Chapter 20, iBooks.

20 The other one: In Munich, the original print of the Carta Marina is in
the Bayerische Staatshibliothek’s map collection.



Bibliography

Anctil, Michel. Zuminous Creatures: The History and Science of Light Produc-
tion in Living Organisms (Montreal, Quebec, and Kingston, Ontario:
McGill-Queen’s University Press, 2018).

Asma, Stephen T. On Monsters: An Unnatural History of Our Worst Fears
(Oxford, UK: Oxford University Press, 2009).

Atwater, Brian F., Musumi-Rokkaku Satoko, Satake Kenji, Tsuji Yoshinobu,
Ueda Kazue, and David K. Yamaguchi. The Orphan Tsunami of 1700:
Japanese Clues 1o a Parent Earthquake in North America (Seattle, WA:
University of Washington Press, 2015).

Baker, Maria, Eva Ramirez-Llodra, and Paul Taylor, eds. Natural Capital and
Exploitation of the Deep Ocean (Oxford, UK: Oxford University Press,
2020).

Ballard, Robert D. The Erernal Darkness: A Personal History of Deep-Sea
Exploration (Princeton, NJ: Princeton University Press, 2000).

Bass, George F. Archaeology Beneath the Sea: My Fifty Years of Diving on
Ancient Shipwrecks (Istanbul, Turkey: Boyut, 2011). Updated Kindle
edition of 1975 printed edition from Walker & Company, 1975.

Bass, George F., ed. Beneath the Seas: Adventures with the Institute of Nautical
Archaeology (London: Thames & Hudson, 2005).

Beebe, William. Half Mile Down (New York: Harcourt, Brace and Company,
1934).

Burke, Edmund. 4 Philosophical Enquiry into the Sublime and Beaurtiful
(Oxford, UK: Oxford University Press, 2015).

Busby, Frank R. Manned Submersibles (Washington, DC: Office of the
Oceanographer of the Navy, 1976).

Campbell, Lord George. Log-Letters from the Challenger (London: Macmillan
and Co., 1877).

Carson, Rachel. The Sea Around Us (Oxford, UK: Oxford University Press,
1989).



352 BIBLIOGRAPHY

. Lost Woods: The Discovered Writing of Rachel Carson, ed. Linda Lear
(Boston, MA: Beacon Press, 1998).

Chapman, Roger. No Time on Our Side (New York: W. W. Norton & Com-
pany, 1975).

Corfield, Richard. The Sifen: Landscape: The Scientific Voyage of HMS Chay.
lenger (Washington, DC: The Joseph Henry Press, 2003). )

Delgado, James P. War ar Sea: 4 Shipwrecked History from Antiguity 1o the
Twentieth Century (Oxford, UK: Oxford University Press, 2019),

Delgado, James, Terry Kerby, Hans K. Van Tilburg, Steven Price Ole
Varr'ner, Maximilian D. Cremer, and Russell Matthews. The Lost’Sué-
marines of Pearl Harbor: The Rediscovery and Archaeology of Japan’s Top-
Secret Midger Submarines of World War IT (College Station, TX: Test
A&M University Press, 2016).

Eiseley, Loren. The Star Thrower (San Diego, CA, and New York: Harcourt
Brace & Company, 1978).

Ellis, Richard. The Search for the Giant Squid: The Biology and Mythology of the
World's Most Elusive Sea Creatyre (New York: Penguin Books 1998)

- Monsters of the Sea (Guilford, CT: Lyons Press, 2006). ’ '

Forbes, Edward. The Narural History of the European Seas, ed. Robert
Godwin-Austen (London: John Van Voorst, 1859).

Gershwin, Lisa-Ann. Jellyfish: A Narural History (Chicago, IL: University of
Chicago Press, 2016).

Gould, Carol Grant. The Remarkable Life of William Beebe, Explorer and Nay-
uralist (Washington, DC: Shearwater Books, 2004).

Gould, Richard A. Archaeology and the Social History of Skips, 2nd ed. (Cam-

. bridge, UK: Cambridge University Press, 2011).

Hamilton-Paterson, James. 7hree Miles Down: 4 Hunt Jor Sunken Treasure
(London: Jonathan Cape, 1998).

Hand, Kevin Peter. Alien Oceans: T3 he Search for Life in the Depths of Space
(Princeton, NJ: Princeton University Press, 2020).

Hanlon, Roger, Mike Vecchione, and Louise Allcock. Ocropus, Squid, and
Curtlefish: A Visual, Scientific Guide to the Ocean’s Most Advanced ]’m/er-
tebrates (Chicago, IL: University of Chicago Press, 2018).

Heezen, Bruce C., and Charles D, Hollister. The Face of the Deep (New York
London, and Toronto: Oxford University Press, 1971). ,

Homer. The Odyssey. Translated by Stephen Mitchell (New York: Atria
Books, 2013).

Jamieson, Alan. The Hadal Zone: Life in the Deepest Oceans (Cambridge, UK:
Cambridge University Press, 2015). ' a

]Ohannesson, Kurt. The Renaissance of the Goths in Sixteenth- Century Sweden.

Johannes and Olays Magnus as Politicians and Historians, Translated by
James Larson (Berkeley: University of California Press, 1991).

353 BIBLIOGRAPHY

Karson, Jeffrey A., Deborah S. Kelley, Daniel J. Fornari, Michael R, Perfit,
and Timothy M. Shank, Discovering the Deep: 4 Photographic Arlas of
the Seafloor and Ocean Crust (Cambridge, UK: Cambridge University
Press, 2015).
Leroi, Armand Marie. The Lagoon: How Aristotle Invented Science (New York:
Penguin Books, 2014).
Lyons, Sherrie Lynne. Species, Serpents, Spirits, and Skulls (Albany, NY:
State University of New York Press, 2009).
Macdougall, Doug. Endless Novelties of Extraordinary Inserest: The Voyage of
H.M.S. Challenger and the Birth of Modern Oceanography (New H aven,
CT, and London: Yale University Press, 2019).
Maclnnis, Joe. Underwater Man (New York: Dodd, Mead & Company, 1974).
- The Breadalbane Adventure (Montreal: Optimum Publishing Inter-
national, 1982).
Magnus, Olaus. 4 Description of the Northern Peoples, vol. 3. Translated by
Peter Fisher and Humphrey Higgens; edited by Peter Foote (London:
The Hakluyt Society, 1998).
Matsen, Brad. Descent: The Heroic Discovery of the Abyss (New York: Pan-
theon Books, 2005).
Mero, John L. The Mineral Resources of the Sea (Amsterdam, London, and
New York: Elsevier Scientific Publishing Company, 1965).
Moseley, H. N. Notes by a Naturalist: An Account of Observations Made Dur-
ing the Voyage of HM.S. Challenger (New York: G. P. Putnam’s Sons,
1892).
Munktell, Ing-Marie. Museum Gustavianum: A Window to the Surrounding
World (Uppsala, Sweden: Uppsala University, 2015).

Oudemans, A. C. The Great Sea-Serpent: An Historical and Critical Treatise
(London: Luzac & Co., 1892).

Piccard, Jacques, and Robert S. Dietz. Seven Miles Down: The Story of the
Bathyscaph Trieste (New York: G. P. Putnam’s Sons, 1961).

Rahn Phillips, Carla. The Treasure of the San José: Death at Sea in the War
of the Spanish Succession (Baltimore, MD: Johns Hopkins University
Press, 2007).

Rehbock, Philip F., ed. 4r Sea with the Scientifics: The Challenger Letters of

Joseph Matkin (Honolulu: University of Hawaii Press, 1992).

Robison, Bruce, and Judith Connor. The Deep Sea (Monterey, CA: Monterey
Bay Aquarium Press, 1999).

Rozwadowski, Helen. Fathoming the Ocean: The Discovery and Exploration of
the Deep Sea (Cambridge, MA, and London: Belknap Press of Harvard
University Press, 2005).

. Vast Expanses: A History of the Oceans (London: Reaktion Books,

2018).






