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Ocean Pollution

Ocean Pollution
• Some scientists believe that it is safer to 

dump sewage sludge into the deep ocean 
because it has the ability to dilute, 
disperse, and degrade large amounts of 
pollutants

• Others point out that we know less about 
the deep ocean than we do about the 
moon
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OCEAN POLLUTION
• Pollution of coastal waters near heavily 

populated areas is a serious problem.

– About 40% of the world’s population lives 
near on or near the coast.

– The EPA has classified 4 of 5 estuaries as 
threatened or impaired.

• Pollution of coastal waters near populated 
areas is a problem
– Explosive algal blooms
– Oxygen depleted zones



9/27/18

3

• 85% of sewage from large cities along the 
Mediterranean Sea (close to 200 million people) 
is discharged into the sea untreated!!

OCEAN POLLUTION

• Harmful algal blooms (HAB) are caused 
by explosive growth of harmful algae from 
sewage and agricultural runoff.

Figure 21-11
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Fig. 21-10, p. 505

Healthy zone
Clear, oxygen-rich
waters promote growth
of plankton and sea grasses,
and support fish.

Oxygen-depleted zone
Sedimentation and algae
overgrowth reduce sunlight,
kill beneficial sea grasses, use
up oxygen, and degrade habitat.

Red tides
Excess nitrogen causes
explosive growth of 
toxicmicroscopic algae,
poisoning fish and
marine mammals.

Farms
Runoff of pesticides, manure, and 
fertilizers adds toxins and excess 
nitrogen and phosphorus.

Toxic sediments
Chemicals and toxic 
metals contaminate 
shellfish beds, kill 
spawning fish, and
accumulate in the 
tissues of bottom 
feeders.

Construction sites
Sediments are washed into
waterways, choking fish and 
plants, clouding waters, and 
blocking sunlight.

Urban sprawl
Bacteria and 
viruses from
sewers and septic 
tanks contaminate 
shellfish beds

Oxygen-depleted
zone

Closed
beach

Cities
Toxic metals 
and oil from 
streets and 
parking lots 
pollute 
waters;

Industry
Nitrogen oxides
from autos and
smokestacks,
toxic chemicals,
and heavy metals 
in effluents flow 
into bays and 
estuaries.

Closed
shellfish beds

Fig. 21-10 p. 505

Examples

• Chesapeake Bay
• Northern Gulf of Mexico
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Case Study: The Chesapeake 
Bay – An Estuary in Trouble

• Pollutants from 
six states 
contaminate the 
shallow estuary, 
but cooperative 
efforts have 
reduced some of 
the pollution 
inputs.

Figure 21-12

Case Study:  Chesapeake Bay

Ø Largest US 
estuary

Ø Relatively 
shallow

Ø Slow “flushing”
action to 
Atlantic

Ø Major problems with dissolved O2

Fig. 21-12 
p. 506
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Oxygen Depletion in the Northern 
Gulf of Mexico

• A large zone of 
oxygen-
depleted water 
forms for half of 
the year in the 
Gulf of Mexico 
as a result of 
HAB.

Figure 21-A

Fig. 21-A, p. 507
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Oil Spills

• Tar globs coat surface and bird 
feathers reducing insulation and 
buoyancy

• Heavy oils sink to the ocean floor 
and smother bottom-dwelling 
organisms

Sources:  offshore wells, tankers, pipelines and 
storage tanks
Effects:  kill aquatic organisms, loss of animal 
insulation and buoyancy, smothering

Oil Spills

Ø Significant economic impacts

Ø Mechanical cleanup methods: skimmers 
and blotters

Ø Chemical cleanup methods:  coagulants and 
dispersing agents
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• Some oil spills can be cleaned up with floating 
booms, skimmer boats, absorbent devices

• Scientists believe that current methods only 
recover 15% of the oil in a spill

• Studies show that the largest source of ocean 
oil pollution is urban and industrial runoff from 
land

• Every 8 months an amount of oil equal to that 
spilled by the Exxon Valdez tanker drains from 
the land into the oceans
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OCEAN OIL POLLUTION

• Most ocean oil pollution comes from 
human activities on land.
– Studies have shown it takes about 3 years for 

many forms of marine life to recover from 
large amounts of crude oil (oil directly from 
ground).

– Recovery from exposure to refined oil (fuel 
oil, gasoline, etc…) can take 10-20 years for 
marine life to recover.

Fig. 21-14, p. 509

Reduce input of toxic pollutants

Solutions
Coastal Water Pollution

Prevention Cleanup

Use wetlands, solar-aquatic, 
or other methods to treat sewage

Require at least secondary 
treatment of coastal sewage

Sprinkle nanoparticles over an 
oil or sewage spill to dissolve 
the oil or sewage without 
creating harmful by-products
(still under development)

Improve oil-spill cleanup 
capabilities

Recycle used oil

Regulate coastal development

Protect sensitive areas from 
development, oil drilling, and 
oil shipping

Ban ocean dumping of sludge and 
hazardous dredged material

Ban dumping of wastes and 
sewage by maritime and cruise 
ships in coastal waters

Separate sewage and storm lines

Require double hulls for oil tankers
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Bottom Line
• To reduce ocean pollution, we must reduce the 

flow of pollution from land and streams 
emptying into the ocean


