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Chapter Summary

Chapter 3 outlines the basic chemical and physical characteristics of water. Emphasis in placed on the basic chemical and physical characteristics of the ocean such as temperature, salinity, density, pressure and dissolved gases. These factors are discussed in relation to their relevance to the distribution of life in the marine environment. Photographs and illustrations that review  methods marine scientists use to measure various chemical and physical parameters at varying depths and locations. The rest of the chapter discusses motion in the ocean: surface circulation, waves, tides, and vertical motion. Two box readings demonstrate the practical relevance of understanding ocean currents and waves.

As in chapter 2, the most important elements of this material are integrated with other chapters by means of marginal review notes. Furthermore, some material related to the chemical and physical characteristics of the ocean is covered in chapters devoted to particular marine environments: wave refraction in chapter 11, estuarine circulation in chapter 12, upwelling in chapter 13, and deep circulation and the oxygen minimum layer in chapter 16. This will further demonstrate for students the relevance of these factors to marine life. 

The box essay on tsunamis has been expanded and updated as a result of the December 2004 Indian Ocean tsunami.

A plastic, rotating polar map that can be used to demonstrate the Coriolis effect to class is available from EME Corp. (http://www.emescience.com/es-overheads-corioliseffectfoucaultpendulum.html).

Student Learning Outcomes

1. Demonstrate an understanding of the basic chemical and physical properties of water, and particularly of seawater.

2. Demonstrate an understanding of ocean circulation, including the Coreolis effect, global wind patterns, and the great ocean conveyor.

3. Diagram the major surface currents, or gyres.

4. Contrast the basic tidal patterns.
Audiovisual Material

Videos/DVDs:

1. Adrift on the Gulf Stream (58 min.; http://www.publicvideostore.org/). The study of the Gulf Stream by using different techniques. From the Nova series.

2. Ocean Sciences: Worlds Colored Blue (52 min.; http://www.films.com). Recent efforts in the study of hydrothermal vents, El Niño, global warming, and other phenomena.

3. Killer Wave: Power of the Tsunami (60 min.; http://shop.nationalgeographic.com/index.jsp). A National Geographic Society production.

4. Tsunami: The Wave that Shook the World (60 min.; http://www.teachersource.com/catalog/index.html)
5. Beneath the Surface: Ocean Structure (27 min.; http://www.insight-media.com).
6. The Global Ocean Realm (29 min.; http://www.insight-media.com). An introduction to physical aspects of oceanography.

7. Going With the Flow: Ocean Currents (30 min., http://www.insight-media.com). Surface currents and gyres.
8. Oceans and Climate (24 min., http://www.insight-media.com).

9. Ocean Currents and Winds (15 min., http://www.insight-media.com).
10. Deep Connections: The Formation and Fate of Deep Water Masses (27 min., http://www.insight-media.com). Deep-ocean circulation.

11. Plate Tectonics (3, 7, or 11 lab programs; http://www.emescience.com/index.html).
Slides:

World Ocean: The Earth’s Waters (70-slide set; http://www.educationalimages.com/).

Answers to Critical Thinking Questions

1. The winter of 1984-85 was particularly cold in Europe. The northern part of the Black Sea, which lies between the Ukraine, Russia, and Turkey, froze, which is rare in the normally mild climate. The Adriatic Sea, located to the east, had just as cold a winter but never froze. The Black Sea has an unusually low salinity of about 18o/oo. What would you guess about the salinity of the Adriatic?

The salinity of the Adriatic Sea has to be higher. It actually varies between 38-39o/oo in the south, to 33-25o/oo in the north.

2. Just for the fun of it, someone walking along the shore in Beaufort, South Carolina, throws a bottle with a message in it into the sea. Some time later, someone in Perth, on the west coast of Australia, finds the bottle. Referring to figure 3.22 or appendix B of this book, can you trace the path the bottle probably took?

The most probable route is: Gulf Stream, Canary Current to the Equator, South Equatorial Current, Brazil Current along the east coast of South America, Antarctic Circumpolar Current, and finally north along the west coast of Australia.

3. If you owned a seaside home and a bad storm brought heavy winds and high surf to your coastline, would you prefer it to be during new moon or a quarter moon? Why?

A storm during a quarter moon would be less destructive because tidal range is at its lowest. The highest tides are observed during new and full moons. A storm during these periods would be more destructive since storms cause tides that are higher than predicted tides.

4. Most tsunamis occur in the Pacific Ocean, as indicated by the map in the Waves that Kill box reading. How would you explain this?

The Pacific basin is almost entirely circled by boundaries of plates and hence areas of frequent earthquakes (see figs., 2.6 and 2.9).
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