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Chapter Summary

Chapter 15 examines the surface layerof the marine environment. This zone, also known as the epipelagic zone, is an  important and extensive portion of our planet. The chapter covers a considerable amount of material. This, however, is a result of our strategy of including basic material, such as upwelling and El Niño, where it is biologically relevant. For this reason, instructors may opt to use chapter 15 as a starting point of their survey of the marine environment.

The chapter opens with a description of the most important groups of epipelagic phytoplankton, zooplankton, and nekton. It also includes a helpful table and figure that summarizes the classification of plankton. Basic morphological characteristics and feeding habits of plankton are stressed. The discussion includes some recent discoveries on the importance of nanoplankton in primary productivity. An updated box reading on red tides and harmful algal blooms, a subject of timely significance in marine biology, complements the information on phytoplankton. The second portion of the chapter deals with the crucial adaptations of epipelagic organisms. Adaptations for staying afloat within the epipelagic (including an examination of the neuston) and those adaptations involved in finding food and escaping from predators are discussed. Adaptations for fast swimming in epipelagic fishes are highlighted in the text and in a box reading on tunas and similar fishes.

Food webs in the epipelagic are discussed in the concluding section. Basic patterns of trophic structure and the role of detritus, bacteria, and dissolved organic matter are examined. Primary production and its limiting factors (light, nutrients, seasonal patterns, and upwelling) are then discussed in some detail. The discussion makes use of a novel illustration to help explain upwelling. Extensive, updated coverage is made of the El Niño-Southern Oscillation, a phenomenon much discussed by the media in recent years. 

An updated Eye on Science feature on Bering Sea Ecosystem Studies is also provided. 
Student Learning Outcomes

1. Describe the most important groups of organisms that comprise the phytoplankton and zooplankton.
2. Summarize other ways of categorizing plankton.

3. Demonstrate an understanding of the most important adaptations of epipelagic organisms and summarize examples of these adaptations.

4. Explain the most important characteristics of epipelagic food webs, including the microbial loop.

5. Demonstrate an understanding of the basic geographic and seasonal patterns of primary productivity, including the effects of upwelling.

6. Explain the El Niño-Southern Oscillation phenomenon and its effect on global weather.
Audiovisual Material

Videos/DVDs:

1. Blue Planet: Part 1, The Open Ocean (100 min.; http://shopping.discovery.com).

2. Oceans of Life: Marine Biology (53 min.; http://www.films.com).
3. The Life and Times of El Niño (50 min.; same address as above).

4. The Cells from Hell: Toxic Algae (28 min.; same address as above).
5. El Niño and the Link Between Oceans, Atmosphere, and Weather (22 min.; http://www.insight-media.com).
Slides:

1. Marine plankton (20-slide set).
2. Plankton, zooplankton (95-slide set; http://www.educationalimages.com).
3. Marine productivity (85-slide set; same address as above).
Answers to Critical Thinking Questions
1. Plankton are unable to swim effectively and drift about at the mercy of the currents. You might think that the currents would scatter planktonic organisms throughout the oceans, but many species are restricted to particular regions. What mechanisms might allow a species to maintain its characteristic distribution?

The geographic, or horizontal, distribution of plankton is limited by the physical and chemical characteristics of water masses (temperature, nutrients, and salinity). Particular water masses circulate in the form of gyre systems that show little mixing with surrounding masses (see fig. 3.19). The plankton in these and other water masses has been found to be relatively uniform and have been considered as specific biotic provinces. Biotic factors (food limitations and predation) may be suggested as factors that influence this patchy pattern of distribution.

2. Spiny species of diatoms are found in warm subtropical waters as well as in colder areas. Since warm water is less dense than cold water, would you predict any differences between the spines of warm water and cold water individuals? Why?

Spines in widely distributed species of diatoms are longer in warm water than in cold water since the lower density of warm water calls for longer spines to keep cells from sinking.

PAGE  
15-1

