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Chapter Summary

Chapter 14 highlights coral reefs, the richest and oldest of marine ecosystems. The material covered is guaranteed to draw students' attention to some important and timely issues, from nutrient cycling to human intrusion into the marine environment. 
Reef-building organisms are surveyed first, with an emphasis on the morphology, life history, and nutrition of reef corals. A box reading provides information on the reproduction of corals. The role of other reef builders, particularly coralline algae, is also discussed. The effect of physical and chemical factors (light, temperature, sediments, salinity, and pollution) is integrated into the discussion. The dramatic example of Kane’ohe Bay in Hawai‘i is used to illustrate the effect of eutrophication brought about by sewage pollution.

The types and origins of coral reefs are outlined next with the aid of numerous illustrations especially designed for the chapter. Discussion of the origin of coral reefs centers on Darwin's theory of atoll formation. It should be pointed out that no mention is made of the glacial control theory, which has been thoroughly invalidated by now.

The core of the chapter deals with the ecology of coral reef communities. Particular attention is placed on the discussion of unique features of coral reefs  rather than simply describing the major components of the community. The trophic structure  of coral reefs is discussed by examining the recycling of nutrients, nitrogen fixation, the role of zooxanthellae, and the importance of mucus. Figure 14.26 summarizes the complex food web of a typical coral reef. It is color coded to allow comparisons with the other food webs that are illustrated in the book. Predation of corals is examined by using the crown-of-thorns sea star as an example. Grazing and symbiotic associations complete the review of interaction in coral reef communities
Students should be directed to the many web links available on the book's Online Learning Center for additional references, including several on the material covered in the new Eye on Science box.

Student Learning Outcomes

1. Explain the most important aspects (taxonomic position, morphology, nutrition, reproduction) of reef-building corals.

2. Demonstrate an understanding of the role of zooxanthellae on the biology of reef corals.

3. Explain the most important physical factors influencing the development, growth, and geographical distribution of coral reefs, including reef corals and other reef builders.

4. Compare and contrast between the three major types of coral reefs.

5. Demonstrate an understanding of how competition for space, predation, and grazing influence the development of coral reef communities.

Audiovisual Material

Videos/DVDs:

1. Ecology of the Coral Reef (28 min.; http://www.films.com). An examination of the many factors that threaten coral reefs. From the Man and the Biosphere series.

2. The Fragile Reef: Coral in Peril (30 min.; http://www.films.com).

3. Blue Planet: Coral Seas (50 min; http://shopping.discovery.com).

4. City of Coral  (60 min.; http://www.publicvideostore.org). From the Nova series.

5. Treasures of the Great Barrier Reef (60 min.; same address as above). From the Nova series.

6. Coral Reefs: Seascapes of the Past (25 min. ; http://insight-media.com).
7. Coral Reefs: Vanishing Treasures (22 min.; same address as above).

8. IMAX: Coral Reef Adventure (73 min.; http://www.shopping.discovery.com).
9. The Great Barrier Reef (55 min.; http://www.films.com).

10. Coral Reefs: Ecological Communities. (20 min. http://www.insight-media.com). Ecological balance between plants and animals is explored.
Slides:

1. Coral reef communities (90-slide set; http://www.educationalimages.com). 

2. Coral reef fishes (20-slide set;http://www.jlmvisuals.com).

CD-ROMs:
1. Coral Reefs: A Comprehensive Overview.
Answers to Critical Thinking Questions

1. What factors might account for the fact that the vast majority of atolls occur in the Indian and Pacific oceans and that atolls are rare in the Atlantic?

The movement of lithospheric plates over stationary "hot spots" over most of the Indian and Pacific oceans has created several chains of undersea volcanoes and islands far from freshwater runoff and silt from land. Students should be referred to the map in figure 2.10. Atolls eventually developed in many of these chains. No such stationary hot spots occur in the Atlantic. A box reading, 'Hot Spots' and the Creation of the Hawaiian Islands, reviews the steps in the formation of island chains from hot spots.

2. Scientists predict that the ocean will get warmer and the sea level will rise as a result of the greenhouse effect described in chapter 18 (see Living in a Greenhouse: Our Warming Earth). How might this affect coral reefs?

If sea level rises faster than the upward growth of coral, many low-lying coral islands and keys around the world may become submerged. It has been predicted that island nations such as the Maldives and the Marshall Islands may disappear altogether. Submerged coral reefs that can't keep up with the rise of sea level may be doomed if not enough light reaches them.

3. There are only a few reefs off the northeast coast of Brazil (see map in fig. 14.11), even though it lies in the tropics. How would you explain this?

The Amazon River, whose freshwater plume extends hundreds of miles offshore, restricts the development of reef corals. Water from the Amazon also brings sediment particles that limit coral growth.
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