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Eye on Science:  Monitoring of Marine Microbes in the Open Ocean
Chapter Summary

The chapter emphasizes the importance of microorganisms in the marine environment, highlighted by recent discoveries. Five groups are discussed: viruses, prokaryotes (bacteria and archaea), eukaryotic, unicellular algae (diatoms, dinoflagellates, and other groups), protozoans, and fungi. Two detailed tables are provided to summarize important information on microbes. The first table summarizes the  variety  and  significance of metabolic reactions among bacteria and archaea. It was designed to serve as a quick reference to details on these reactions, which are mentioned as part of the discussion of the role of microorganisms in the marine environment in chapters 10–16. The table has been designed  for easier understanding by students with limited background in chemistry. The second table summarizes the most important characteristics of the different groups of prokaryotes, unicellular algae, protozoans, and fungi found in marine communities.
Three boxed essays, one on symbiotic bacteria, another on the use of new technology to search for microbial life in the ocean, and an Eye on Science box on monitoring marine microbes  provide additional details about the importance of microbial life in the ocean. Students should be directed to the Marine Biology Online Learning Center for links on this research.
Student Learning Outcomes

1. Demonstrate an understanding of the most important characteristics and ecological significance of marine viruses.

2. Demonstrate an understanding of the most important characteristics and ecological significance of marine prokaryotes: bacteria, archaea, unicellular algae (diatoms, dinoflagellates, and the most significant miscellaneous groups), protozoans (foraminiferans, radiolarians, ciliates), and fungi.

3. Compare and contrast between autotrophic and heterotrophic bacteria and archaea.

4. Diagram the most important diagnostic characters of diatoms, dinoflagellates, foraminiferans, and radiolarians.

Audiovisual Material
Videos/CDs
1. Classification and Monerans (30 min.; http://www.insight-media.com/).
2. Microbial Diversity (30 min.; http://www.insight-media.com/).
3. Protists: The Origins of Eukaryotic Diversity (26 min.; http://www.insight-media.com/). 
4. Diatoms: Life in Glass Houses (58 min.; http://www.insight-media.com/).
5. The cells from Hell: Toxic Algae (28 min.; http://www.films.com). Pfiesteria and other toxic algae.

6. Pfiesteria Files: Closing the Case (60 min.; http://www.films.com).

7. The Pfiesteria Files (59 min.; http://www.mdsg.umd.edu/store/videos/).
CD-ROMs:
1. Biology Live! Algae (http://www.insight-media.com).

Answers to Critical Thinking Questions
1. Scientists use the particular structure of nucleic acids and other chemical differences to separate the archaea from the bacteria. Can you think of other characteristics that could be used to separate not only between these two kingdoms but also between them and members of the Protista?
Morphological features, most especially the structure of cell components, could be used. It should be reminded to students that the Protista have organelles, whereas archaea and bacteria do not.

2. An autotrophic protist, such as a diatom or a dinoflagellate, can evolve into a heterotrophic protist (and therefore a protozoan) simply by losing its chloroplasts. Under what conditions could such a situation take place?

One possibility is a decrease (or absence) in light intensity, as in the case of the hypothetical protist sinking to deeper water. Another possibility is the protist becoming a parasite of a larger organism, a situation that is actually the case of some diatoms and dinoflagellates. It may also be hypothesized by students that the absence of a particular nutrient needed to synthesize chlorophyll or any other participant in the process of photosynthesis may induce the development of a heterotrophic lifestyle.

PAGE  
5-2

