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Chapter Summary

The chapter examines the impact of humans on the marine environment, a most pressing subject that should be thoroughly covered in class. The chapter has been organized to reflect current views on the relative importance of stress on the marine environment.

The modification and destruction of habitats is first explored. Reference should be made to the box reading on the significance of biodiversity in chapter 10, and sections on the effects of humans on estuaries, mangrove forests, and other wetlands (chapter 12), and coral reefs (chapter 14).

The types, sources, and effects of marine pollutants are covered next. The problem of eutrophication is discussed first, followed by the impact of pollution by sewage, oil, toxic chemicals (including radioactive wastes), solid waste, and thermal effluents. Alternatives or options to the release of pollutants into the water has also been highlighted. 
Threatened and endangered species are covered next, with discussion on the use of drift nets, shark fishing, and shell collecting. Also analyzed in a box reading are the effects of introduced species. 

The last section deals with efforts to conserve and enhance the marine environment. It explores ways to reverse the degradation of the marine environment by conservation efforts, coastal management, the restoration of habitats, and the building of artificial reefs. The question of coastal management and beach erosion is discussed in a box reading. Another box reading, Five Simple Things We Can Do to Save the Oceans, closes the chapter with the optimistic message that we can all make the difference by getting involved and keeping informed.

As in chapter 17, direct student involvement and discussion can be encouraged by assigning them one or more of the articles included at the end of the chapter. Students can also be assigned to investigate particular controversial or timely issues (among many possibilities: effect of mariculture on wetlands, causes and effects of introduced species, conservation of marine resources, and recovery of beaches affected by oil spills) using the many web links available on the book's web site (see Interactive Exploration). 

Audiovisual Material

Videos/DVDs
1. Heading for Shore: The Struggle to Save America's Coasts (29 min.; http://www.videoproject.com). A look at the problems faced by coastal areas by examining three case studies on Atlantic, Gulf, and Pacific locations.

2. Arctic Meltdown, Rising Seas: Threatened Land, Threatened People (32 min.; same address as above). 

3. When the Spill Hit Homer (27 min.; same address as above). The Exxon Valdez oil spill.

4. The Ocean Sink (29 min.;). The effect of industrial wastes on marine life.

5. Seas Under Siege (56 min.; same address as above). A comprehensive survey of sources and effects of marine pollutants.

6. The Effects of Water Pollution (19 min.; same address as above). The effects of pollution on marine life. From The Fragile Planet series.

7. The Restless Planet: El Niño and Global Warming (51 min.; same address as above).
8. Meltdown: A Global Warming Journey (60 min.; same address as above). A BBC production.

9. The Fragile Reef: Coral in Peril (30 min.; same address as above).

10. Stemming the Flow of Water Pollution Parts 1 and 2(24 min. each; same address as above).

11. Organic Cleanup: Microbes and Pollution (28 min.; same address as above).

12. Mysterious Poison: The History of PCBs (30 min.; same address as above).
13. Antarctica on the Edge: Impending Ecological Doom (52 min.; same address as above). Environmental problems threaten Antarctic life.

14. Nuclear Waste Disposal: Russia's Deep Secret (60 min.; same address as above). A BBC production.

15. Global Warming and Ozone Depletion (30 min.;).
16. Global Warming: Science and Solutions (116 min.; http://www.ambrosevideo.com).
17. A Mystery in Alaska (60 min.; http://pbs.org/wnet/nature/videos.html). The disappearance of pinnipeds; from the Nature series.
18. Warnings From the Ice (60 min.). Global warming and rise in sea levels. From the Nova series.

19. What’s Up With the Weather (60 min.; from the same address above). Global warming; from the Nova series.

20. Global Warming: The Signs and the Science (120 min.; http://shop.nationalgeographic.com).
21. Hot Times in Alaska (30 min.; http://www.shoppbs.org/home/index.jsp). Global warming; from the Scientific American Frontiers series.
22. Mediterranean on the Rocks (30 min.; same address as above). Alien species and other environmental problems; from the Scientific American Frontiers series.
23. Alien Ocean: The Threat of Ecological Invasions (39 min.; http://www.mdsg.umd.edu/store/videos/). Marine introduced species.

24. Chesapeake: The Twilight Estuary (39 min.; same address as above). The disappearing seagrasses and other environmental problems in Chesapeake Bay.
25. Over-Expoiting the Oceans: The Dangers of Over-Fishing. (48 min.). This program explores all aspects of overfishing.

26. State of the Ocean’s Animals. (55 min.). Explores the issues behind extinctions. 

27. Gutted: The Demise of Scotland’s Fishing Industry. (57 min.). Tale of the crash of cod fishery.

28. Where’s the Catch? Pacific Fishing in Crisis. (26 min.). This program examines the dangerous depletion of fishing stocks. 

29. Human Impact of the Biosphere. (39 min.). The program looks at biological magnification. 

Answers to Critical Thinking Questions

1. Wastes from duck farms used to wash into two shallow-water bays on Long Island, New York. The wastes, rich in nutrients such as nitrate and phosphate, polluted the water. What do you suppose was the immediate effect of the pollutants? Can you speculate on the likely effects to the commercially valuable shellfish of the area?

The immediate effect of enrichment, or eutrophication, of the water was to stimulate the growth of algae, which depleted the oxygen dissolved in the water. Depletion of oxygen on the bottom triggered the development of anaerobic conditions and an accumulation of toxic hydrogen sulfide in the sediment. This adversely affected the shellfish. Similar effects of eutrophication in the marine environment are outlined in the section "The Kane‛ohe Bay Story" in chapter 14.

2. It is found that a chemical present in effluents coming from a factory is being stored in the tissues of herring, a plankton-feeding fish. What type of observations and possible experiments would you suggest to find out if the chemical is biodegradable? What is the significance of finding out if the chemical is biodegradable or not?

Experiments can be carried out with herring (or a similar fish) kept under artificial conditions in the laboratory or in isolated ponds. Measured amounts of a pollutant can be given as part of their food, assuming this can be done with planktonic food. The pollutant can be considered non-biodegradable if it accumulates in the tissues, especially in body fat, of the fish. It would be very important to find out if the pollutant is biodegradable since biological magnification may increase its concentration in the food chain. Herring, or any other small, plankton-feeding fish, is the food of larger fishes that are consumed by humans.

3. Tourism and its effects (for example, pollution from hotels and the impact of boats and tourists on fragile habitats) often clash with conservation efforts. Sometimes, however, tourism can help. The economic impact of banning the hunting of harp seals in eastern Canada has been compensated for in part by the influx of tourists that now come to see the seals. Can you think of other examples? What recommendations can you make to minimize the impact of tourism on unspoiled marine environments?

Students may bring in examples of nature-oriented tours to protected coasts or underwater parks in the Galápagos Islands, the Caribbean, the Great Barrier Reef, and other areas. Impact by tourism must be kept to a minimum by establishing protected marine reserves and parks and restricting the number of tourists that may visit them, the specific locations they can visit, and the places where they stay overnight. Education of visiting tourists and the public in general must be an essential objective of these reserves and parks. 
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