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Chapter Summary

Chapter 16 examines life in the ocean depths below the epipelagic zone: the mesopelagic and the deep sea. These depths comprise the largest but least known environment on earth.

The animals of the mesopelagic are surveyed first. This section includes recent information about these little-known animals. As in previous chapters,  general morphological features and feeding habits are emphasized. The unique adaptations of these animals are outlined next: feeding strategies, vertical migration, sense organs, coloration, and bioluminescence. Table 16.9 outlines the general characteristics of migrating versus non-migrating mesopelagic fishes. Also included in this section is a concise explanation of the oxygen minimum  zone.

Life below the mesopelagic, the deep sea, is examined in the next three sections of the chapter. A summary of the morphological characteristics of deep-sea animals is followed by a discussion of their most significant adaptations to living under conditions where food is scant, mates are difficult to find in the dark, and pressure is extreme. The benthos of the deep-sea floor is discussed by examining feeding strategies. The microbes of the deep-sea floor and their role in this community are also examined.

The chapter concludes  with an up-to-date look at hydrothermal vents,  cold seeps and their associated fauna. Box readings highlight the high biodiversity of the deep-sea benthos as well as explorations of the Cayman Trench. Students should be pointed out that this reexamination of the deep-water fauna is the surprising result of recent investigations.

Integrated into the chapter are photos and illustrations of some of the instruments and techniques used in sampling mesopelagic and deep-sea animals.

New to the 8th edition is a new Eye on Science box on the gelatinous zooplankton and its role in the deep-sea environment.
Student Learning Outcomes

1. Demonstrate an understanding of the most important physical characteristics influencing communities of the ocean depths.

2. Describe the most important types of animals found in the mesopelagic.

3. Explain the most outstanding biological adaptations of mesopelagic animals, particularly feeding, vertical migrations, and coloration.

4. Compare and contrast between vertical migrating fishes and non-migrators.

5. Describe the most important types of animals found below the mesopelagic in the deep sea.

6. Describe the most important types of animals found on the deep-ocean floor.
7. Compare and contrast between epipelagic and mesoplelagic fishes and those living below the mesopelagic.

8. Describe the most important types of organisms living in deep-sea hydrothermal vents.
9. Demonstrate an understanding of the most important adaptations of organisms living in deep-sea hydrothermal vents.

Audiovisual Material

Videos/DVDs:

1. Blue Planet: The Deep (50 min; http://shopping.discovery.com).
2. Volcanoes of the Deep (60 min.; http://www.publicvideostore.org/). From the Nova series.

3. Dive to the Abyss (60 min.; same address as above). From the Nature series.

4. Sea Monsters, Search for the Giant Squid (60 min.; http://shop.nationalgeographic.com/).
5. Going Deep (30 min.; http://www.shoppbs.org/home/index.jsp). Deep ocean explorations; from the Scientific American Frontiers series.

6. Mysteries of the Deep (30 min.; same address as above). From the Scientific American Frontiers series.

7. Creatures of the Deep. (220 min. http://shop.nationalgeographic.com). Four DVD set explores deep sea organisms. 
Answers to Critical Thinking Questions

1. The deep-sea floor has been considered as a potential site for the disposal of toxic and radioactive wastes. What questions about the biology, geology, and chemistry of the deep-sea environment do you think should be answered before such plans are approved?

We should find out more about circulation of water masses on the deep-sea floor, the relative stability of the bottom, possible binding or incorporation of these wastes to organic matter, or even their direct utilization by marine bacteria or larger animals. Migrating animals on those feeding in deep water may transfer these radioactive materials into the food chain and eventually into our food. The danger of radioactive pollution to the marine environment is briefly discussed in the section "Radioactive Wastes" in chapter 18.

2. How do you think that non-migratory midwater fishes, with their flabby muscles, are able to prey on vertical migrators, which have well-developed muscles?

They may use lures (some of which may be bioluminescent) to attract prey. Some fishes may employ sit-and-wait strategies.

3. Fats are highly energy-rich molecules that require a great deal of energy to produce, but in the mesopelagic, where food is scarce, many fishes have swim bladders filled with fat. How might this be explained?

A fat-filled swim bladder is heavier than a gas-filled one, even if fats have relatively low densities.
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