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Timeline of Discovery

1817

Diel vertical migration discovered in

Daphnia

.

1836

Giant spider crab described by naturalists.

1843

Azoic hypothesis proposed by Edward Forbes.

1850

Fossil

Paleodictyon

described.

1857

Giant squid named by Japetus Steenstrup.

1872–76

Voyage of HMS

Challenger

.

1879

Giant isopods described by researchers.

1884

Frilled shark caught in Japan’s Sagami Bay.

1884

Dumbo octopus described by naturalists.

1898

Goblin shark discovered off Japan.

1898–99

Vampire squid discovered off Africa.

1934

Record-breaking dive by the Bathysphere off Bermuda.

1938

Coelacanth caught and identified off South Africa.

1960

Trieste

dives into the Challenger Deep.

1963

Feeding behaviour of the cookie-cutter shark discovered.

1965

First deep dive of DSV

Alvin

.
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TIMELINE OF DISCOVERY

1976

The first known megamouth shark caught off Hawaii.

1977

Hydrothermal vents discovered off the Galapagos Islands.

1981

Riftia

tube worms named by scientists.

1987

Whalefall ecosystem discovered off California.

1997

Second coelacanth species found in Indonesia.

2003

Tiburonia granrojo

jellyfish named by scientists.

2003

Living

Paleodictyon

discovered on Mid-Atlantic Ridge.

2005

The first photographs taken of a giant squid in its

natural habitat.

2006

Yeti crab

Kiwa

named from hydrothermal vent communities.

2014

Deepest dive by Cuvier’s beaked whale recorded.

2018

Deep-sea stromatolites discovered in the Arabian Sea.

2018

Blubber discovered in fossil ichthyosaurs.

2019

“Tethered” sea squirt species discovered in Java Trench.

2020

Methane-eating bacteria found in the Pacific.
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We live on an alien planet. That might seem like a strange

sentiment given that our species evolved on Earth and

it’s our only home in the universe. But even though we’ve

set foot on the moon, sent satellites into space, and

considered habitation on Mars, the fact of the matter is

that we barely know our home planet at all.

Introduction

W

hen Looked at from space only about 30 per cent of the

surface of our planet is land. The rest is water, and those

waters run very deep. Beyond the fringes of continental shelf that

jut from the edges of the world’s land masses, the Earth’s crust

goes deeper and deeper, ultimately reaching cold and crushing

depths at 10,984 metres (36,037 feet).

Our everyday world is not typical of life on Earth; if anything,

it’s the surface environment that’s strange. Most of the planet

is made up of deep-ocean habitats that are home to isopods

larger than a football, devilish-looking squid that feed on

plankton, sharks that migrate up and down the water column

on a daily cycle to follow the microorganisms they feed on, and

burbling vents surrounded by enormous worms that together

might offer a hint at how life on our planet got its start. Most

life on the planet is adapted to living in cold, dark conditions

where the only lights are the ones created by the organisms

that live there.

And yet we are inextricably connected to these mysterious

and expansive habitats, from the boundary of the Twilight

Zone at 1,000 metres (3,280 feet) to the deepest part of the

Mariana Trench. Whales and other creatures dive deep to feed

on organisms that dwell in darkness, returning those nutrients

back near the surface in their bodily excretions. This effluvium

provides sustenance for plankton, and many of those plankton

eventually drift downwards to become part of the ever-shifting

ocean floor. The deep sea is also part of our global carbon cycle

that is changing because of human-created greenhouse gases.

Carbon dioxide, methane, and other gases from the atmosphere

are taken up by the upper layers of the ocean and used by

photosynthetic plankton and creatures to make their shells. Vast

numbers of these organisms sink deep to the bottom when they

perish, piling up as sediments that eventually are compressed into

rock and effectively bury the carbon, among other elements, they

took up. Even if you never visit the deep waters below 200 metres

(656 feet), you’re still directly connected to it.

Opposite

Coral reefs often form in the Photic Zone, or the uppermost

layers of the seas, where sunlight penetrates.
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INTRODUCTION

Our knowledge of the deep is still in its infancy. Despite all the

innovations and technical breakthroughs in studying the oceans

during the last 200 years, it’s only very recently that we’ve been

able to visit the deep ocean. Even when explorers visit the furthest

reaches, like the Challenger Deep, they are only able to stay for a

matter of minutes due to the immense pressure. It was only about

150 years ago that marine scientists realized that there is life to

study below our familiar upper layers, and it’s been less than 100

years since experts started to view the expansive abyssal plains –

about half of the Earth’s entire surface – as more than underwater

deserts. Even when experts go searching, they are not always sure

what they are actually looking at. It can take years for researchers

to recognize that a striking jellyfish or fuzzy-looking crab is

something no one has ever seen before. The fossil record of the

deep sea is even more mysterious. Rocks that preserve life in deep

habitats are very rare – partly because the deep sea is constantly

creating new rock and recycling old rock – and so investigating

this area is like trying to understand the history of life on our

planet through a battered flipbook missing most of its pages.

Opposite

Oceans cover about 70 per cent of the Earth’s surface and contain

over 90 per cent of the world’s water, making ours the “Blue Planet”.

Above

Phytoplankton form the basis of marine ecosystems. These

photosynthesizing microbes are the foundation for food webs from the

surface to the deep sea.

But we are learning more. Every dive and every deep-sea

creature that washes ashore tells us something new. What follows

in this book is a selection of snapshots – creatures, concepts and

environments – that have altered our understanding of Earth’s

natural history. Some were named centuries ago but have only

recently been understood. Others are new discoveries that have

shaken up what researchers previously assumed. All are part of

a story that we are just starting to piece together. As you peruse

each chapter, wondering over the behaviour of lanternfish or

the biology of giant squid, remember this – all these organisms

and environments are sharing our planet, right now, clothed in

a deep darkness, their lives unfolding unseen in places that we

can only briefly visit.
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Look at the world around you. The surface of the Earth is

covered with mountains and valleys, plains and plateaux, from

continental depressions over 400 metres (1,312 feet) below sea

level to mountain peaks that reach over 8,800 metres (28,870 feet)

in the air. And yet all of this, the entirety of Earth’s terrestrial

topography, could easily be subsumed by the sea.

Zones of the Ocean

T

he Mariana Trench is deeper than Mount Everest is tall by

thousands of metres/feet. As striking as they are, the world’s

continents only make up about 30 per cent of the Earth’s surface.

There is far more ocean – and deep ocean – than there is land, and

the mysteries of these depths have led us to wonder “What’s down

there?” for century upon century. To humans, the deep sea may

as well be another planet – a strange and even hostile place that

requires special equipment to visit for even a few moments.

The ocean is constantly changing. Even the organisms that live

within the deep sea, as we’ll learn, do not always remain confined

to the lower depths, but migrate up and down in the water column

in search of food, light and mates. Nature does not fit neatly into

boxes. Nevertheless, if we are to explore the deep sea, it’s worth

taking a moment to consider what

deep

truly means.

Above

Advanced SCUBA divers can descend to 40 metres (131 feet).

Opposite above

The Great Barrier Reef, off the east coast of

Queensland in Australia, lies in the Photic Zone.

Opposite below

Oceanographers generally recog

nize five major

ocean zones, from the surface to the world’s deepest trenches.
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ZONES OF THE OCEAN
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Oceanographers and marine scientists often divide the oceans

into five major zones, each with subdivisions within them.

It’s also worth noting that these divisions are primarily

applied to parts of the oceans that are away from the coasts,

beyond the continental shelves that skirt the edges of Earth’s

land masses. While both the coast and the open sea have a

Photic Zone – the depths where light is still visible – the

terminology for the deeper parts of the seas only come into play

beyond the nearshore environments that experts know as the

Neritic Zone.

So let’s say that you’re on a boat far from shore, on the open

ocean beyond the reach of the continental shelf. Below you are

five major ocean zones that correspond to increasing depths.

Each has technical terms that may be used interchangeably or to

emphasize a certain aspect of the depth, so to keep things simple

we can call them by their common names.

The Sunlight Zone (Epipelagic Zone) comprises the top 200

metres (656 feet) of the ocean. A great deal of ocean biodiversity

– from plankton to great toothy sharks – lives in this top layer.

This top layer receives by far the most sunlight, which provides

the raw energy photosynthesizing plankton need to make food

and support so many of the oceans’ food webs.

Sunlight begins to fade with depth. In fact, the Sunlight Zone

is the shallowest of them all. At this zone’s deepest extent, only

about 1 per cent of the available sunlight is still visible. Little

wonder that oceanographers consider this the border with the

next ocean division – the Twilight Zone.

Technically called the Mesopelagic Zone, the Twilight Zone

extends 200 to 1,000 metres (656–3,280 feet) below the ocean

surface. Many famous deep-sea creatures live in this zone, from

jellyfish that light up with bioluminescent colours to the still-

mysterious giant squid. Comprising about 20 per cent of the entire
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