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Human-Environmental 
Interactions


ENV-1600/001
Class 15: Tues, Oct 29, 2019
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Today’s topic
Oceans and fisheries
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Learning objectives

• After this class you should have:


1. Outline the main challenges facing the oceans


2. Describe selected public policy responses to one of 
the challenges: over fishing
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But first …
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The mighty and ever-righteous 
environmental song contest

• Love Song To The Earth


• Paul McCartney and 
others


• From a 2015 album of 
the same name


• Submitted by Robert 
Wilson
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Challenges facing the oceans

Oceanic ecosystems are a major source of food for humans


And they are crucial to the way in which the planetary 
ecosphere functions
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Climate change

• Warming is the leading cause of coral bleaching
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Corals have a symbiotic relationship with 
microscopic algae called zooxanthellae 
that live in their tissues. These algae are 
the coral’s primary food source and give 
them their color.

HEALTHY CORAL

When the symbiotic relationship 
becomes stressed due to increased 
ocean temperature or pollution, the 
algae leave the coral's tissue. 

STRESSED CORAL BLEACHED CORAL

Without the algae, the coral loses its 
major source of food, turns white or 
very pale, and is more susceptible to 
disease.

WHAT CAUSES
 

B L E A C H I N G ?

Change in ocean 
temperature
Increased ocean 
temperature caused 
by climate change is the 
leading cause of coral 
bleaching. 

Runoff and pollution 
Storm generated precipitation 
     can rapidly dilute ocean 
           water and runoff can 
carry pollutants — these can 
bleach near-shore corals.

Overexposure to 
sunlight
When temperatures are high, 
high solar irradiance 
contributes to bleaching in 
shallow-water corals.

Extreme low tides
Exposure to the air during 
extreme low tides can cause 
bleaching in shallow corals. 

Coral and algae depend on 
each other to survive.

If stressed, algae leaves 
the coral.

Coral is left bleached and 
vulnerable.1 2 3

NOAA’s Coral Reef Conservation Program
http://coralreef.noaa.gov/

Have you ever wondered how a coral becomes bleached?  
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• Warming also causes acidification

UC Davis College of Biological Sciences
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Coastal development
• 21 of the world’s 33 

mega-cities are coastal


• Sewage and industrial 
pollution


• Habitat destruction


• Loss of primary 
productivity


• Recall that estuaries 
and coastal zones are 
the most productive 
ecosystems on Earth
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Oil and gas exploration and 
development

• Pollution


• Habitat destruction


• Increasingly fragile 
environments, e.g., 
the Arctic Ocean &  
North Pacific


• Increasingly risky 
technology
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Pollution

• Toxins


• Excess nutrients (P,N)


• O2 depletion and 
hypoxic areas


• Plastics
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Over fishing
• Pressures: large scale & industrialized methods


• E.g., longline fishing: multiple lines and baited hooks

Food and Agriculture Organization of the United Nations
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• E.g., bottom trawling


• Heavy nets are 
dragged along the 
sea floor


• Destroys habitat


• Results in bycatch
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• E.g., integrated multinational companies: Mitsubishi has 
cornered a 40% share of the world market in bluefin tuna
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• State changes: fish populations are in decline
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• State changes: fishing down the food chain


• Prey switching: harvesting at progressively lower 
trophic levels as higher trophic levels become depleted


• Serial depletion: one stock after another becomes 
depleted, even if the total catch remains the same
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• Impacts: the fish being caught are smaller than in the past
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• Impacts: fewer fish are being caught, e.g., collapse of 
Atlantic cod stocks off the east coast of Newfoundland
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Responses to over fishing
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International policy

Canada's exclusive economic zones
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• UN Convention on the Law of the Sea 


• Agreement for coastal nations to establish exclusive 
economic zones


• These are portions of the oceans extending up to 
200 nautical miles


• In the EEZs coastal states have the right to


• Explore and exploit natural resources


• Exercise jurisdiction over marine science research 
and environmental protection
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• Another example: moratorium on commercial fishing in 
the High Arctic
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National policy

• The Oceans Act establishes Marine Protected Areas


• Underwater reserves set aside and protected from 
normal human exploitation because of the fragility, 
rarity, or valued biodiversity of their ecosystems
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Canada’s national network of Marine Protected Areas
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• More & better research


• Lower quotas


• Restricted fishing time


• Good enforcement


• Long-term thinking
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• Investments in aquaculture

But what are some challenges associated with aquaculture?
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• Energy economics


• 2nd law of 
thermodynamics


• Recall the efficiency 
of beef consumption


• Pollution: fish feces


• Predator control


• Escapement


• Disease


• Sea lice
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