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A
 continuous stream of water moving along a definite path is called 

a current. It does not have to move horizontally along the sur-

face; it could be a movement of water coming from a great depth 

three main forces direct the movement of water in the 

ocean: waves, currents, and tides. the spin of the earth, 

the push of winds, the rumbling of earthquakes and vol-

canoes, and the movement of landslides create waves. 

most of the waves you see are the shorter, less intense vari-

ety that occurs at the surface, and, most of the time, those are 

caused by winds blowing across the water. more massive waves, 

such as tsunamis or tidal waves, are most often caused by underwater earthquakes 

and can bring considerable damage on land. the slope of the seafloor at the 

ocean’s edge can determine whether waves will crash violently or gently curl.

  1

the amazing  
ocean We  
depend on
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or shallow water sinking toward the ocean floor. Wind, tides, the den-

sity of the water, and the rotation of Earth are what drive currents. 

Warm water will rise above cold water, and because freshwater is less 

dense than salty water, it will rise while salty water sinks. Our planet 

rotates west to east. When ocean waters encounter a landmass in the 

Northern Hemisphere, they veer to the right, moving clockwise. In the 

Southern Hemisphere, they swerve left, moving counterclockwise. 

Between Iceland and Greenland, salty meltwater leaving the Arctic moves south-

ward and collides with warmer, fresher Atlantic coastal waters, creating the world’s 

largest underwater waterfall. Equal to 2,000 Niagara Falls, this current plunges 

unseen down 11,500 feet (3,505 m)—three and a half times the drop of the world’s 

highest terrestrial waterfall, Angel Falls in Venezuela—over a ridge called the Den-

mark Strait cataract.

The gravitational pull between Earth and the Moon causes tides—

the rising and falling of the ocean in relation to land. The highest tides 

occur when the Moon is most full, which is when the water rises the 

most, but tides can change to high or low each day, or even more than 

once each day, depending on your location.

The Denmark STraighT CaTaraCT



the amazing oCean we DepenD on      3

the Balance of ocean life

E
 cosystems consist of animals and plants that 

live in balance with each other and with their 

environment. Some aquatic ecosystems exist 

entirely in the ocean, while others have developed 

at the water’s edge. Organisms within successful 

ecosystems feed each other and process each oth-

er’s waste. Throughout evolution, these systems 

evolved to become very diverse and complex group-

ings of plants, animals, and microbes. 

Keystone species are those upon which entire 

ecosystems rely. While every species is important 

to its ecosystem, if you take a keystone species 

away, the system can crumble. Marine animals 

form relationships with each other that help 

define their roles. Two organisms might have a 

predator/prey relationship, like a sea otter and a 

sea urchin, or they might have a friendlier sort of 

relationship called mutualism, such as when one 

fish will clean parasites from the teeth of another 

fish. No matter what the role, the loss of a pred-

ator or a beneficial organism can overturn the 

delicate balance of an ecosystem.
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Ocean habitats vary a great deal, especially in their temperatures. 

Near polar regions, surface water temperatures go below freezing—

about 28°F (-2°C)—but don’t freeze because they are always moving. 

Warmer waters near the equator reach a temperature of 97°F (36°C), 

about the same temperature as your blood. The average surface tem-

perature of the ocean is 63°F (17°C), but that is just at the surface, 

where the sun shines. The temperature decreases as we go deeper, 

beyond where sunlight can penetrate. The dark, cold zone known 

as the thermocline begins between 300 feet (90 m) and 1,300 feet 

(400 m) below the ocean’s surface. All of these different areas—sur-

face waters, thermocline, polar regions, tropical regions, deep water—

create unique habitats for creatures that have adapted to them.

the ocean Food pyramid 

T
 he organisms in an ecosystem depend on each other for food—

the energy they need to survive. The plantlike organisms found 

at the surface are called producers because they make their food 

by absorbing light from the sun and converting it into energy for other 

organisms in the ecosystem. Organisms living in deeper waters can’t 

receive sunlight and must either rise toward the surface to eat or wait 

for food to drop down to them. Producer organisms that we can see 

with the naked eye include phytoplankton, algae, and seaweed. 

Sea creatures that rely directly on producers for their food are 

called primary consumers. Corals, lobsters, and clams are primary 

consumers, and so are whales, sea turtles, and sharks. You can think 

of this as an energy pyramid, as large fish eat smaller fish, and in that 
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way the energy of the small fish is transferred to 

larger fish. Even decomposers, such as worms and 

bacteria that break down the dead and decaying 

material when producers and consumers die, are 

a part of this pyramid, feasting from all levels, top 

to bottom. The health of this pyramid food system 

is essential for the health of the ocean because all 

life in the sea is dependent on other life, just as life 

on land is dependent on the health of the ocean, 

as we shall see.

the Blue acceleration

S
 ince 2000, we have witnessed what is being 

called the “blue acceleration,” a competition 

to claim and use ocean resources. The tremen-

dous growth in this human activity has placed 

unprecedented pressure on marine ecosystems, 

which are experiencing overfishing, heatwaves, 

chemical changes in ocean water, and pollution 

from plastics and radioactivity. 

The ocean has absorbed more than 90 percent 

of the heat humans have added to the Earth’s system 

since the start of the Industrial Revolution in the 

late 1700s. The Arctic will experience ice-free sum-

mers sometime in the 2020s, a condition known as 

“blue ocean.” Even if we were to bring greenhouse 

gases down to where they were 200 years ago, it 

would take thousands of years for the ice in Green-

land and Antarctica to form again. In the meantime, 

a combination of all that melted polar ice—and 

the fact that cold water expands when it warms—

means that the almost 2 billion people who live on 

or near a coastline (about 28 percent of the world’s 

population) may have to relocate.
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The ocean also plays a significant role in regulating climate and 

weather. That means we can anticipate increased marine heatwaves, 

coastal flooding, extreme tropical storms, and wildfires. 

From dying coral reefs to sea level rise, entire marine ecosystems 

are rapidly changing. We can see many of these changes in newspaper 

headlines and scientific reports:

 l Many pesticides and fertilizers and medicines used on animals 
end up in rivers, coastal waters, and the ocean, resulting in less 
oxygen in ocean waters and toxins that kill or maim marine plants 
and shellfish.

 l Oil spills and nuclear spills pollute the ocean, although air pollu-
tion is responsible for almost one-third of the toxic contaminants 
entering the water.

 l Factories discharge sewage and other runoff into the ocean, also kill-
ing marine plants and shellfish. In the US, sewage treatment plants 
discharge twice as much oil each year (from disposed engine oil or 
gas and oil washing from streets) as tanker spills or drilling disasters.

 l Plastic items dumped by cruise ships, spilled from freighters, or 
making their way by land or river from factories and garbage dumps 
break down into tiny fragments called microplastics. The quantity of 
microplastics in the ocean will soon outweigh all the fish in the sea.
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 l Shipping and other human activities have caused the migration of 
countless plants and animals into coastal waters and have disrupted 
the ecological balance there.

 l Many kinds of seafood are fished to the point that there are no lon-
ger enough of them to reproduce and maintain their populations, 
leading to fewer places to fish and fewer fish to catch.

How We use the ocean

A
 ccording to ocean experts, these are some of the types of human 

activity that are competing with each other and often making 

increased demands on ocean resources:

 l Fishing for human consumption

  l  Harvesting sea life for animal feed  
and supplements for humans

  l  Offshore oil drilling

  l  Deep-sea mining

  l  Converting saltwater to drinking water

  l  Removing ornamental fish and plants 
for sale in pet stores

  l  Scientific research

  l  Shipping

  l  Laying undersea pipelines  
and cables

  l  Tourism and recreation

  l  Development of coastal land

  l  Renewable energy projects,  
such as ocean-based wind turbines

  l  Waste disposal

  l  Conservation and regeneration

  l  National claims on ocean space

  l  Military navigation
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