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AN OCEAN OF PLASTIC

There are approximately 200 million tons of plastic littering the ocean. Currents drive much of it into the gyres, forming massive garbage patches of toxic microplastics, with concentrations as high as two million pieces per square mile. The melting of the Arctic sea ice could release over a trillion more pieces of microplastic. By 2050, there will be more plastic in the ocean than fish.
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The Earth—our home—is covered mostly with water: the wide, deep, salty, and very blue ocean. It regulates our climate in a way that makes life as we know it possible.

This huge ocean is full of an amazing amount of life, most of which is too small to see. We’ve counted 230,000 species of plants and animals that live in the ocean: from giant whales to phytoplankton (tiny plants) and zooplankton (tiny animals), plus even smaller bacteria, viruses, molds, and fungi. There may be many more, as many as two million different kinds of plants and animals.

Most of the world’s oxygen is made in the ocean. The phytoplankton are crucial to its creation. They take the energy of the sun and, through the process of photosynthesis, transform it into oxygen. The ocean churns that oxygen-rich water in majestic, looping currents, mixing oxygen at the surface with water deep below. Ocean life depends on it. Some of this oxygen also turns into the ozone layer, a crucial part of the atmosphere that protects us from the sun’s harmful ultraviolet rays.

But life in the ocean is in trouble. The ocean is becoming hotter, more polluted, and, in places, empty of life. As the number of people on our beautiful blue planet has grown, more and more people are burning coal and oil and wood to run electrical plants that heat and light and power our homes, our factories, and our cars. This burning has released billions of tons of carbon dioxide into the air, increasing by nearly half the amount of carbon dioxide in the atmosphere since the start of the Industrial Revolution in 1760. Most climate scientists think this has helped trap the heat of the sun within the Earth’s atmosphere, warming the air and the water.

The right amount of warming is good for us, but too much warming is causing changes that are not good for life in the ocean, at least the kind of life that thrives now. Because it is getting hotter, the ice caps are melting and sea levels are rising. If the ice caps melt entirely, as has been the case many times in the distant past, ocean currents and winds may simply stop. The mixing of surface water and deep water that ocean life depends on will cease.

The oceans are also absorbing a lot of the extra carbon dioxide in the air and turning it into acid. This means the ocean is starting to melt the shells of some sea creatures, especially plankton. It is getting harder for these creatures to survive and reproduce. They’re disappearing.

Conditions for life in the ocean are getting tougher in other ways. Human beings are dumping billions of pounds of toxic garbage—pollution—into the sea. Plankton eat the garbage, fish eat the plankton, we eat the fish. In effect, we are eating the toxic chemicals we have thrown away. This damages our health and can cause birth defects in our children.

Finally, we have gotten really clever at finding and catching fish, so clever that we are literally emptying the ocean of many kinds of life. Ancient, primitive sea creatures are moving in to fill the vacant spaces. Some of these creatures are poisonous. Some are changing the composition of the very air we breathe.

Taken together, global warming, pollution, acidification, and overfishing are creating a New Ocean, in which life is changing drastically. This book tells the stories of the probable fates of six sea dwellers: jellyfish, orcas, sea turtles, tuna, corals, and blue-green algae—some of the losers and winners in the New Ocean.

What becomes of them may help you understand what may become of us.




[image: ]


    Jellyfish are one of the oldest and most successful creatures on Earth. Six hundred million years ago, the Earth was very different from today. It had only one giant, lifeless continent surrounded by a vast sea teeming with life. Jellyfish started in that ancient ocean.

Jellyfish are simple creatures that are made mostly of water. They are round blobs with a mouth, but no brain, heart, or spine. The mouth is surrounded by tentacles and studded with thousands of stinging nematocysts—spring-loaded needles for delivering poison to prey.


• Jellyfish often eat by waiting for a fish or other sea creature to get entangled in their tentacles, stinging the creature, and then hauling it up to their mouths.

• Creatures that eat jellyfish include tuna, swordfish, salmon, and sea turtles. Some people, mostly in Asia, eat jellyfish, too. When dried, they’re crunchy.

• The lion’s mane jellyfish comes in varying sizes but can grow to seven feet in diameter, with tentacles up to 120 feet long—that’s as tall as a ten-story building!

• There is a species of Australian box jellyfish, the Irukandji, that is only one and a half inches long, about the size of a finger, but its venom is a thousand times more powerful than the bite of a tarantula.

• The much larger Australian box jellyfish, or “sea wasp,” is considered the most venomous marine creature known. We don’t know the total number of deaths caused by sea wasp stings. In Australia, more than sixty deaths have been reported since 1884. But in the Philippine archipelago, where many islands may lack access to antivenin treatments, twenty to forty deaths are reported each year.
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Jellyfish can thrive anywhere. They first evolved in ancient oceans that had little oxygen, and so they can survive today in the ocean’s growing dead zones, which have little oxygen and little life. Dead zones are caused by pollution or by changes in the ocean temperature, currents, and wind patterns. These changes stop the mixing of water near the surface (which contains a lot of oxygen) with deep water (which contains less oxygen). Many fish have to avoid these areas. Jellyfish don’t.

Jellyfish have also perfected a survival strategy that has allowed them to wait for the ideal time to reproduce. Mature jellyfish produce eggs that sink to the bottom of the sea and grow into polyps: little jellyfish “flowers,” with a thin, hollow body and tentacles at one end for catching food. They attach themselves in vast fields to the ocean floor and other hard surfaces. There they wait—for years, if need be—for salinity, temperature, and food to be just right. Then they bud, breaking off bits that turn into thousands of young jellyfish, called medusas. These medusas rise through the water, eating as they go: plankton, baby fish, everything! They become the dominant life-form in that part of the ocean. This is called a jellyfish bloom. Blooms can be hundreds of miles wide and consist of millions of jellyfish.

A species of small jellyfish called the immortal jellyfish, which is found in the Sea of Japan and the Mediterranean, is the only known animal that can turn from adult to baby and back again, theoretically forever. As other kinds of ocean creatures disappear, this jellyfish could become one of the ocean’s dominant life-forms.
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    Orcas are whales that live in every ocean of the world. They communicate in long, complex songs of whistles and clicks that mothers teach to their children. Orcas live in tribes called pods, which each sing with different accents—as different as the English spoken in America is from that spoken in Australia. When two orcas meet after having been apart for a long time, they identify one another with special songs. These songs are unique: if an orca becomes lost and separated from its pod, scientists can tell from its song not only the pod to which it belongs but also which orca in that pod is its mother. They also echolocate—project sound waves and read the echoes—to create very precise pictures of the world around them. This helps them to find food.


• Orcas can hold their breath for up to fifteen minutes, possibly longer, but they have to come up to the surface to breathe air through a hole on top of their head.

• Orcas have good eyesight and often pop straight up out of the water to look around. This is called spyhopping.

• All orcas have a unique dorsal-fin shape and white or gray saddle patch on their back that can be used to identify them, like a human fingerprint.

• Orcas live in close-knit family groups for their entire lives. Some males never leave their mothers.
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Orcas are already considered endangered. Noises like those from motorboats and Jet Skis interfere with echolocation, making it harder


[image: ]





OEBPS/images/Barn_9780307974037_epub3_005_r1.jpg
Closed
Saddle

Open
Saddle

Offshore Whale Resident Whale Transient Whale





OEBPS/images/Barn_9780307974037_epub3_004_r1.jpg





Barn_9780307974037_epub3_nav_r1.xhtml


Contents



		Cover


		An Ocean of Plastic


		Title Page


		Copyright


		Dedication


		Contents


		The Earth


		Jellyfish


		Orcas


		Turtles


		Tuna


		Corals


		Blue-green algae


		Sources


		Glossary


		Acknowledgments


		Hot, Acidic, and Bleached


		About the Author








		1


		2


		3


		4


		5


		6


		7


		8


		9


		10


		11


		12


		13


		14


		15


		16


		17


		18


		19


		20


		21


		22


		23


		24


		25


		26


		27


		28


		29


		30


		31


		32


		33


		34


		35


		36








		Cover


		Cover


		Title Page


		Table of Contents


		Start








OEBPS/images/Barn_9780307974037_epub3_003_r1.jpg





OEBPS/images/Barn_9780307974037_epub3_002_r1.jpg





OEBPS/images/Barn_9780307974037_epub3_tp_r1.jpg





OEBPS/images/Barn_9780307974037_epub3_001_r1.jpg
——

S
2
g
2

¥ ’
Subtropical Convergence Zone.
GREAT PACIFIC GARBAGE PATCH

NORTH ATLANTIC &

: GARBAGE
e EASTERN
e emrcon shece il
¥ b Y PATCH

PRTEH" ¥ v, YRR

SOUTH ATLANTIC
GARBAGE
PATCH

7 . SOUTH PACIFIC- -
. GARBAGE
PATCH

el

NDIAN oceat: i b

GARBAGE
PATCH

»
u






OEBPS/images/Barn_9780307974037_epub3_cvi_r1.jpg
a5 N 5% © @5 5N

The Fate of Life in a Changing Sea
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