


~L{ ,@%?;?ﬁr.

=

LR e
| \11"\ e —— f




OCEAN

rﬁ%
[HE CURIQUS FARTS & FIECES )
\\ﬂF THE W/ORLD UNDER THE ’?LV/

JULIA ROTHMAN

wITH HELP FROM JOIIN NIEKRASZ






The mission of Storey Publishing is to serve our customers by publishing
practical information that encourages personal independence in harmony
with the environment.

Text and illustrations © 2020 by Julia Rothman All rights reserved. No part
of this book may be reproduced without written permission from the
publisher, except by a reviewer who may quote brief passages or reproduce
illustrations in a review with appropriate credits; nor may any part of this
book be reproduced, stored in a retrieval system, or transmitted in any form
or by any means — electronic, mechanical, photocopying, recording, or
other

— without written permission from the publisher.

The information in this book is true and complete to the best of our
knowledge. All recommendations are made without guarantee on the part of
the author or Storey Publishing. The author and publisher disclaim any
liability in connection with the use of this information.

Storey books are available at special discounts when purchased in bulk for
premiums and sales promotions as well as for fund-raising or educational
use.

Special editions or book excerpts can also be created to specification. For
details, please call 800-827-8673, or send an email to sales@storey.com.

Storey Publishing

210 MASS MoCA Way

North Adams, MA 01247
storey.com

Printed in China by R.R. Donnelley
10987654321

Library of Congress Cataloging-in-Publication Data on file



; Ay, Lifond Frinds-,
w3 i
(whe onee Wﬁﬂ’& W)




CONTENTS
INTRODUCTION ..ovvveeceneone

CHAPTER 1

The Earth is Ozzar-Lnique = World Ocean«Why is the Ocezn Salty? « Speed of Sound «
Pangea *Trade Winds « Features of the Ocean Floor «Tides * Ocean Currents * Waves
Rogue Waves « Ceean Deatn Waves

CHAPTER 2

Ucean Focd Chain = Sun-Lit Producers - Biolurinescens - Anatomy o a Fls'w Fish Facts
Schaolirg Fish = Predatary Fish « Anatomy of a Shark » Sharks By Size = Snarks « Rays -
Anatomy of a Jellyfish - Jelytish Facts - Licecycle of 2 Jellyfish « Deep Sea Creatures

CHAPTER 3

/{qupﬂ% ........................... 57

Anatomy of 2 Whale ¢ Whales By Size + Bubble-Net Feeding+ Anazomy of 2 Dolohin «
Dolphir Vs Porpoise - Ecndlocation « Delphin Seecies - Orcas - Threatened Whales -
Manatees

CHAPTER <+

Lifei o Back. TGV ..

Send = Anztomy of a Beach - Tide Pools = Tigal Zone Ecosystem « Shell Shapes

Anatomy of & Shell - So Many Shels - Seaweed « Keb Forest « Banades » Rezor Clams
Shore Birds = Ocean Brés« Inshora Fish« Aratomy of a Treb« Ty + Giant Crabs «
Hermit (rabs « Anatomy of a Snal « Anatomy of a Sealle




CHAPTER § QSQ

DM Pl it st 1B

The Ocean Floor « S22 Cucumber « Tripod Fish = Hurrting Together: Grouper and Moray
Eels - Basket Starfish - Anatcmy of an Octopus « Inside ar Octopus - Sauid vs,
Cut=lefish « Squid + Cuttlefsk « Naatlus « Pearls « Bratomy of a Lohster « Lohszerse
Shrimps & Prawrs « Anatomy of a Shrimg « Starfish « Anemonas « Sez Turtle
[dentification « Sea Turtles « Great Migrations

CHAPTER G

/?effﬂ’fmémg.,....._ | on

Coral Reets = Reef Zones « Coral Polyps * Coral « Fish in Coral Ree<s « The Great Barrier
Reaf « Anatomy of a Sea Horse « Sponges « Sea Grass « Nudbranch

CHAPTER 7

CM OM a9

Sea lee* Life Under the lce - Gd*.l"l’f: fLebel gs* Sea Lion vs. Seal * Narwhals* Penguins®
Penguin Size Comparison = Polar Bears

CHAPTER 8

Low Impact Fishirg «Hgh-Irpact Fishing - Tghhouses + Moving Cape Hatteras
Lighthouse = Studying the Ocean + Studying the Sez witn Alvin = Commerce on the Seas
Our Imperid Oceans «Climate Change in Nurrbers « Some Good News

BIBLIOCGRAPIEY cocivoeieeeeereoreoen,
RECOMMENDED READING .. ... |



INTRODUCTION




t the end of the street where I grew up on City Island, there was a beach. As
a kid, I would walk the shore when the tide was out, looking for hermit
crabs, starfish, and whatever else washed up. When the tide was high, we
would swim in the bay.

For bigger surf, we headed to Jones Beach on Long Island.

With each huge wave, my sister and I had three choices: jump over, duck
under it, or try to ride it to shore. I can still feel the burning sensation of
saltwater going up my nose.

My family has always treasured being near the water.

My parents still live in that house. Every summer evening they go down to
the beach to join the “sunset club,” where they chat with neighbors while the
waves lap and the sun goes down.

Working on my books — Farm
On Instagram, posts showed kids
Anatomy, Nature Anatomy, and
learning from them, carrying them
Food Anatomy — has led me to
on nature walks, and copying
explore the world in a deeper way.
drawings from them.

But each book takes over a year
to create, and I couldn’t imagine

I also received handwritten letters

doing another one. But then



from kids. Some drew me pictures,
readers changed my mind. I received
like vegetables growing or flowers
emails from people from around

in a rainbow of colors. They told

the world telling me how much they
me which book they liked best or
loved the books.

what they loved about nature or
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about their favorite food or animal.

I cherish these letters. Twelve-year-
old Lydia from Maine wrote, “Since I
was younger, | dreamed of becoming
a marine biologist. I think growing
up on the coast influenced this. I
love your books and I would really
enjoy one called Ocean Anatomy. I
was wondering if you ever decided
to make another book if you would
consider the topic.”

I thought of my memories of my
childhood beach. I thought about

the first time I went snorkeling and
never heard of — nudibranch, giant
saw brightly colored fish. I also
spider crabs, leafy sea dragons. And
thought about climate change and
spent nights worrying what what

how it was affecting our beautiful



would happen to our beautiful oceans
oceans and the images | saw of

as the Great Pacific Garbage Patch
starving polar bears. But most of
grows and turtles confuse plastic

all, I thought of Lydia becoming a
bags for jellyfish and eat them.

marine biologist, and all the children who had written to me, and I decided |
hope this book opens your eyes to

to do another book.

all the incredible sea life we don’t

even realize 1s there. I hope this book So here I am.
reminds you how much we need to

conserve all these fascinating plants I enlisted the help of the wonderful and
creatures. | hope more children

John Niekrasz who worked with me
are inspired to get involved and

on Nature Anatomy to collaborate
learn how to protect and save our
with me again. He has done extensive

marvelous oceans.



research on all the plants and animals in the ocean and on the shores. We
tried to include as much as we could.

Along the way, I learned about so
many jaw-dropping animals I had
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THE EARTH 1S
OCEAN -UNIQUE

Oceans are Earthis definng feazure. This s the only known planet in the
universe with stable nodies of liqud water. Water is essential for life and
al life began in the ocean asout three and a nalf bilicn years ago.
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AND WHY DOES THE
OCEAN APPEAR BLUE?




The surface of the ocean reflects the color of the sky. On cloudy days, the
ocean appears gray. When sunlight shines on the ocean, water molecules
absorb light in the red part of the spectrum first. Red, orange, and yellow
wavelength colors disappear. They act as a filter, leaving behind colors in the
blue part of the spectrum.
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WORLD OCEAN

All five of the earth's oceans are cannected and exchange water like a
single. enormous World Ocear,
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WHY IS THE OCEAN SALTY?

The saltiness, or salin'ty, of the acean comes from the lana. Over eons,
rainfall erodes rocey lard and dissclves minerals. Rivers carry these minerals
to the oceans wnere they accumulate. Sodum and chloride are the most
common "salty" ions in our ocears.

The salinity ot the worlds oceans averages thirzy-five parts salt per
thousand, or 35 percent sal-.

Nundy=ascen. pancont oy all vadin o
' o
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290 MILLION YEARSA _(,_O

Most of the continents of the
earth were crowded nto a
supercontinent caled Pangea. f\
superglobal ocean caled
Panthzlassa surrounded Pangea
and to the east lay the
enormaus Paleo-Tathys sea.

200 MILLION YEARS A6D

With the gradual movement of
the earth's tectonic plates.
Pangea began <o break zpart.

[80 amLLion Yeas aco

The first of our modern oceans.
the central Atlantic Ocean and

the southwestern indan Ocean,

appeared.




18



140 MiLLION YEARS AGO

The southern Atlantic Ocean
emergec as South America pulled
away from Africa. The centra
Indian Ocean appeared as India
separated from Antarctica.

80 MILLION YEARS AGO
Nor<h America broke off from
Europe. forming the northern
Atlantic, Eventualy, the earths
continents and oceans emerged
in their current forms.

POLAR
EASTERLIES




Near the equator, winds from
the east blow steadily all the
way around the earth. Early
sailors from Europe and Africa
used these winds and the
resulting currents to reach
America, allowing them to
establish colonies and trading
routes. They named these
reliable gusts the Trade Winds.
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