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Chapter Summary

The basic principles of ecology as applied to the marine environment are discussed in chapter 10. This chapter introduces students to Part III of the book where the different types of marine environments are discussed (chapters 11–16). It is a brief chapter that covers some elementary principles of population dynamics, species interactions such as competition, predator-prey interactions, and symbioses and cleaning associations (the last of which are highlighted in a box reading), energy flow (including a section on the measurement of primary productivity), and nutrient cycles. Many of these fundamental concepts are integrated and reviewed in the upcoming chapters by means of marginal review notes. Chapter 10 may then be omitted, particularly in cases where students have a basic biology course as a prerequisite. An alternative is to assign specific sections (the section on the measurement of primary productivity is a good possibility) as needed when chapters 11–16 are covered. 

Chapter 10 concludes with a  zonation scheme for the marine environmentused as an icon in chapters 11–16. This feature not only reinforces the concept of zonation but also tells students which environment is being covered at a glance and ties together all six chapters that survey the marine environment.

Student Learning Outcomes

1. Demonstrate an understanding of the basic principles of population dynamics.

2. Demonstrate an understanding of how species interact: the concepts of competition, competitive exclusion, predator-prey interactions, and symbiosis.

3. Compare and contrast between habitat and ecological niche.

4. Explain how organisms can be categorized based on where they live: benthos, nekton, and plankton.
5. Describe and diagram the major subdivisions of the marine environment (Fig. 10.12).

6. Demonstrate an understanding of the concepts of trophic levels and trophic pyramids as applied to the marine environment.

7. Explain the essential steps in the most important nutrient cycles (carbon, nitrogen, and phosphate) in the marine environment.
Audiovisual Material

Videos/DVDs:

1. Living Together: Biological Interrelationships (27 min.; http://www.insight-media.com). Marine communities.

2. How Ecosystems Work: Energy Flow and Nutrient Cycles (34 min.; same address as above).

3. Population Dynamics (30 min.; same address as above).

4. Watery Creatures: Life in the Sea. (23 min, http://www.insight-media.com), Examines diverse oceanic life forms.

5. Marine Predator-Prey Relationships. (20 min. http://www.insight-media.com). 
6. Community Interactions: Competition, Predation and Symbiosis. (32 min. http://www.insight-media.com). 

Slides:

1. Survey of marine communities (40-slide set).

2. Marine communities (105-slide set; http://www.educationalimages.com/).
3. Marine productivity (85-slide set; same address as above).

Answers to Critical Thinking Questions

1. Two species of sea urchins live practically side-by-side in sandy bottoms. The two species appear to have the same diet: drift seaweeds and other bits of organic matter. They are able to live in the same environment without competing with each other. How might they be able to share their habitat and food resources?

Competition may be prevented by being active and feeding at different times of the day, and by feeding at different levels in the sand (we say they "appear to have the same diet" but there may be slight differences due to the possibility that one species picks up organic material slightly deeper in the sand than the other, perhaps because the teeth of the Aristotle's lantern are longer). Competition is also avoided, by feeding in different areas (we say they live "side by side" but one of them may migrate to nearby rocky bottoms at night to graze on a different type of food), and differential ability to digest the drift algae and/or organic matter (one of the two species may be unable to actually digest part of the ingested food). Students may not know these details but this is a good place to introduce them to some concepts and ideas. Some aspects of the ecology of subtidal sea urchins are presented in the section "Kelp Communities" in Chapter 13. The use of dissolved organic matter (DOM) by marine invertebrates is discussed in the section "Detritus and Bacteria" in chapter 15.

2. It is not always easy to categorize a particular case of symbiosis. Suppose a certain species of snail is always found living on a certain coral. No one has found evidence that the snail harms the coral, so the relationship is classified as an example of commensalism. How would you go about testing this hypothesis? What kinds of observations might lead to the conclusion that the snail is a parasite, or that it has a mutualistic relationship with the coral.

"Harm" is not always easy to detect. In this hypothetical case (though snails are found in association with different types of corals) drastic reactions in infected coral colonies such as injured or dead tissue or even bleaching, the release of zooxanthellae, may not take place. Less subtle responses in infected coral can be hypothesized: abnormal feeding behavior in polyps, a decrease in the growth rate, or a decrease in the release of planula larvae. This symbiosis may prove to be mutualistic if, for example, the coral obtains nutrients from mucus produced by the snail or the snail somehow protects the coral against predators. This question assumes some previous knowledge of corals, which are introduced in the section "Types of Cnidarians" in chapter 7; additional details on the biology of corals are given in chapter 14. The instructor may also bring in examples (actual cases or hypothetical) that involve other marine invertebrates that may be more familiar to students: polychaete worms or various types of crustaceans living on echinoderms, flat worms or crustaceans in bivalves, etc.
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