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Chapter Summary

Chapter 1 introduces students to the scope and nature of marine biology and its relevance in the modern world. The first half of the chapter describes the science of marine biology by sketching its history and by describing the many roles marine biology plays in modern science and technology. The fact that the study of ocean life  now involves specialists from many disciplines as well as a wide range of tools and techniques is highlighted. There is a box reading on the use of exciting new tools and technologies such as the "crittercams" that are attached to marine mammals to study their behavior. The box reading on Steinbeck and Ricketts puts a human face on marine biology.

The second half of the chapter emphasizes the scientific nature of modern marine biology by briefly discussing the nature of science and the scientific method, which is essential to understanding science. Key components, its application to the real world, and its limitations are outlined. This discussion of the material is essential to understanding science, especially among non-science majors.

The inclusion of the scientific method in a marine biology text is an innovative idea necessitated by the general education requirements that have been implemented by many institutions. The chapter, however, is written in a plain, unassuming style and profusely illustrated in order to make the concept of science less intimidating to non-science students. It can be assigned to be read independently at the start of the course. The main objective of this section is to introduce students to the meaning and significance of the science of marine biology.

The Eye on Science box on ocean observing systems should keep students interested throughout the course. They can follow current and future research using the links provided in the Marine Biology Online Learning Center.

Student Learning Outcomes

1. Demonstrate an understanding of the concept that marine biology is a science that applies biology to the sea.

2. Explain the highlights of the history of marine biology and some of the current developments in the field.

3. Demonstrate an understanding of the significance of the scientific method in learning about the natural world.

4. Explain how the scientific method is used to test hypotheses.

5. Compare and contrast between induction and deduction.
Audiovisual Material

Videos/DVDs:

1. Exploring Marine Biology (26 min.; http://www.hrmvideo.com).

2. Behind the Scenes at the Monterey Bay Aquarium (45 min.; http://www.pbs.org/wnet/nature/videos.html). A look at the Monterey Bay Aquarium in California serves as an introduction to marine biology. From the Nature series.
3. Oceans (60 min.,http://www.ambrosevideo.com). An introduction to the marine environment. From The Living Planet series. 

4. The Dogwhelk: A Study in Adaptation (15 min.; http://www.films.com). From the Experiment: Biology series. Compares characteristics of two populations of dogwhelks living under different conditions and allows students to deduce reasons for observed differences.

5. Oceans of Life: Marine Biology (53 min; same address as above). An introduction to marine biology.

6. The Global Ocean Realm (29 min.; http://www.insight-media.com). Introduction to physical aspects of oceanography.

7. Scientific Method: Understanding Scientific Reasoning (30 min; same address as above).
8. Blue Planet (2 videos, 196 min; http://shopping.discovery.com/; complete collection: 6 hrs. 45 min.; BBC; http://www.bbcamericashop.com/). A superb introduction to marine life.

9. Beneath the Sea (60 min.; http://www.shoppbs.org/home/index.jsp) A Scientific American Frontiers program. New technologies in the study of the sea.

10. The Blue Planet (400 min; http://shop.nationalgeographic.com) Five DVD set is a comprehensive look at the world’s oceans.

11. Jacques Cousteau: Pacific Explorations (http://shop.nationalgeographic.com). Six DVD set includes footage from Cousteau’s multiple journeys.

CD-ROMs:

The Scientific Method: Processes and Investigations. (http://www.insight-media.com).

Marine Biomes. (http://www.insight-media.com).

Answers to Critical Thinking Questions

1. Nearly all of the major advances in marine biology have come in the last 200 years. What do you think are the reasons for this?

Reasons include increased mobility due to advances in the means of transportation (faster ships, planes), methodology (sampling equipment, microscopes, scuba, satellites, etc.), developments and discoveries in biology and other fields of science that have stimulated further research in the marine environment (theories of evolution, plate tectonics, etc.), and improved educational opportunities and facilities.

2. In chapter 1 it was explained that the statement "There are mermaids in the ocean" is not a valid scientific hypothesis. Can the same be said of the statement "There are no mermaids in the ocean"? Why?

Yes, it is a valid scientific hypothesis because it can be falsified if a mermaid is found. No scientific hypothesis can be proven so this does not mean it is not a scientific hypothesis. So far all attempts to falsify this hypothesis have failed: no one has found a mermaid. Thus, the hypothesis is accepted as true, though not proven.

3. Imagine that you are a marine biologist and you notice that a certain type of crab tends to be considerably larger in a local bay than the same type of crab that is in the waters outside the bay. What hypotheses might account for this difference? How would you go about testing these hypotheses?


Let students' imagination roam free, even if they may not know the limitations and constrains of experimental work! It's a great way to stimulate their imagination and desire to learn. One possible hypothesis: "Crabs outside the bay are smaller because wave action outside the bay is stronger than inside the bay." We can reject it if some of these smaller crabs are moved inside the bay, placed in a cage that allows food to move in (as well as smaller crabs from inside the bay placed in identical cages), and all are checked and their size compared after a reasonable period of time. Remember a control experiment: crabs from outside and inside the bay placed in identical cages outside the bay. This hypothesis is rejected if size difference remains when all experimental populations are compared. Other possible hypotheses: differences due to food, predators, parasites, type of substrate, temperature, depth, etc. Students should be advised not to despair if they cannot come up with too many possible hypothesis—these factors will be discussed in successive chapters, particularly 10, 11, 12, and 13. 

4. Many species of whale have been hunted to the brink of extinction. Many people think that we do not have the right to kill whales and that all whaling should cease. On the other hand, in many cultures whales have been hunted for centuries and still have great cultural importance. People from such cultures argue that limited whaling should be allowed to continue. What is the role that science can play in deciding who is right? What questions cannot be answered by science?

Science can provide evidence of the role whales play in the marine environment, factors related to the maintenance of biodiversity in our planet such as food for some predators (especially young whales), a place to live for some parasites and commensals, and potential control on the population size of their prey (additional information on the biology of whales is given in chapter 9). Science, however, cannot provide answers concerning the value of the enjoyment people get by observing (or listening to) whales, as well as their importance in terms of food and source of various materials to some cultures. Science can help us decide, however, who benefits the most.
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