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Chapter Summary

Part IV is a three-chapter, comprehensive examination of the relationship between humans and the sea. This chapter is structured to stimulate in-class discussion by integrating both the positive and the negative, the hopeful solutions as well as the pessimistic predictions. Nevertheless, it won't be difficult for students to get the message that the oceans are not a bottomless source of food and a free-for-all receptacle of garbage.

Chapter 17 discusses human use of marine resources. The first and most extensive of its three sections deals with the use of living resources. Food resources and the current situation of the world's fisheries including major fishing areas, major food species and fish products, and fishing techniques are examined. The urgent need to manage fisheries to save whatever resources are left is stressed by assessing the problem of overfishing, which has received much attention by the media during the recent years. Alternatives provided by fisheries management as well as by the utilization of new technologies in the exploitation of new fisheries and in mariculture is also reviewed. The section is supplemented by the extensive use of illustrations as well as tables that summarize up-to-date information on worldwide catches and examples of commercially important fish species around the world. Two box readings, one on the Peruvian anchovy, which highlights the relationships between physical factors, fisheries, and humans, and a second on recent research on the effects of farmed salmon on the wild salmon populations are also included. A survey of the use of living resources in recreation and as a source of life-saving drugs  is covered in an updated box reading.

The uses of resources taken from the seafloor (oil, gas, and minerals) and directly from seawater (freshwater, minerals, and energy) are examined in the last two sections. 

Students can cover some of the material with the help of written and/or oral reports. The updated list of references at the end of the chapter (see For Further Reading) and web links available in the book's Online Learning Center (see Interactive Exploration) will serve as sources of information. Among the links there are several on the new Eye on Science box on recent research on the effects of farmed salmon on wild salmon populations.
Student Learning Outcomes

1. Identify the major fishing areas and fishing nations of the world.

2. Identify some of the major fish food species.

3. Summarize the trends in world fish catches during the past 30 years.

4. Demonstrate an understanding of the concepts of nonrenewable resources, maximum sustainable yield, and overfishing.
5. Be able to argue for or against the managing of resources and the development of new fisheries and/or mariculture to compensate for overfishing.
6. List some of the most important non-living resources that we obtain from the ocean floor and from seawater.
Audiovisual Material

Videos/DVDs:

1. Ocean Fisheries. Case Study Series (3 videos, 15 min. each;). Pressure on Gulf of Maine fisheries.

2. One More Dead Fish (56 min.; same address as above). Issues surrounding the Great Banks fishery.

3. When the Salmon Runs Dry (51 min.; same address as above).
4. Ocean Resources (23 min; http://www.films.com). Examines traditional as well as newer resources from the oceans.

5. Empty Oceans: Global Competition for Scarce Resources (31 min.; same address as above).

6. Sea Changes: Medicine from the Ocean (50 min.; same address as above).

7. The Frontier of Biomedicine (27 min.; same address as above).
8. Treasures of Neptune: Klondike on the Ocean Floor (26 min.; same address as above).
9. Where’s the Catch? Pacific Fishing in Crisis (26 min.; same address as above).
10. Empty Oceans: Global Competition for Scarce Resources (31 min.; http://www.insight-media.com).

11. Treasure Trove: The Ocean’s Resources (27 min.; same address as above).
12. Lobstermen: Jeopardy at Sea (99 min.; http: www.shopping.discovery.com).

13 Deep Crisis (30 min.; http://www.shoppbs.org/). Fisheries crisis; from the Scientific American Frontiers series.
Slides and Filmstrips:

1. Harvesting the sea (40-slide set, casette; http://www.educationalimages.com/).

2. Aquaculture (40-slide set).
Answers to Critical Thinking Questions
1. It is discovered that for the last three years the annual catches of a commercially important fish have been above the maximum sustainable yield. One option is to decrease the fishing effort by decreasing the number of fishermen. This, however, would cause unemployment in a region where unemployment is already high. What other options might ensure a lower fishing effort? How could they be carried out?

There are several ways to manage a fishery. The catch can be reduced by using a different type of net (as illustrated in fig. 17.11), by using a different but less efficient fishing method, and/or using a smaller number of boats or fishermen. If the number of boats is kept constant in order to prevent the unemployment of fishermen, the boats can be required to use less powerful engines. A fishing season may be implemented. Another possibility would be to reduce the catch and utilize a by-catch that the fishermen are currently throwing away. These changes would be carried out as a result of a mutual agreement among the fishermen, by legislation, and/or by an international agreement.

2. The mariculture of many food species is expensive, and often only high-priced species are raised. This type of mariculture is of little help to the poor nations where food is needed the most. What measures and new developments might help increase the value of mariculture to these poor nations?

One way of decreasing the cost of mariculture is to develop inexpensive, local techniques such as the use of simple fishponds or floating cages along the coast. At the same time, we should develop the farming of new food species that can be inexpensively raised under these conditions. Diets are difficult to change so this may involve the use of marketing strategies.

3. It has been suggested that cheap electricity generated from tides, waves, or currents could be used to pump nutrient-rich water from the deep. The water could then be used to grow algae to feed the larvae of farmed fishes and invertebrates. How else could this energy be used to decrease the costs of mariculture?

The energy can be used to regulate the temperature of the water for optimal growth of the fish being farmed. This is particularly important in the growth of larval or juvenile stages.
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