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Chapter Summary

Chapter 8 surveys the major groups of marine fishes and discusses the most important and relevant aspects of their biology. The first half of the chapter introduces students to the various groups of marine fishes by outlining their most important morphological features, general distribution, and economic importance. As an introduction, a general classification scheme of fishes is given at the beginning of the chapter.The major groups are not classified as the traditional subclasses, which have been shown to be artificial. The classification scheme, however, incorporates a cladogram to show phylogenetic relationships that has resulted from recent research. Two box readings, one on shark attacks on humans and another on Latimeria, supplement this information. An end-of-chapter table summarizes the most important characteristics of the various groups of fishes. Students should be referred to it throughout the discussion.
The second half of the chapter presents more detailed information and illustrations on various aspects of the biology of marine fishes, from morphological adaptations to swimming and feeding to behavior and reproduction.  Access to the web links available in the books On Line Learning Center can serve as rich sources of additional information that can be used for individual or group projects on many possible topics on the biology of fishes, including recent discoveries on the vision of billfishes that is highlighted in the Eye on Science box.

Student Learning Outcomes

1. Demonstrate an understanding of the most important morphological characters, ecological significance, and economic importance of the major groups of marine fishes.

2. Compare and contrast between the major groups of marine fishes in terms of composition of the skeleton, type of scales, general morphology and functional aspects of gill slits, type of reproduction, and general feeding habits.

3. Demonstrate an understanding of key functional aspects of the respiratory system of fishes: irrigation and structure of gills, diffusion of oxygen, and the countercurrent system of flow.

4. Compare and contrast between osmotic regulation in cartilaginous and bony fishes.
5. Compare and contrast between the migration patterns of some important anadromous and catadromous fishes.
6. Compare and contrast between oviparous, ovoviviparous, and viviparous reproduction among fishes.
Audiovisual Material

Videos/CDs:

1. Fish (23 min.; http://www.films.com). An introduction of the unique adaptations of fishes.

2. Fish and Marine Mammals: Swimming and Diving (30 min.; http://www.films.com).
3. Anatomy of the Shark (58 min.; http://www.films.com).

4. Ancient Creature of the Deep (60 min.; http://www.publicvideostore.org/). The coelacanths; from the Nova series.

5. Island of the Sharks (74 min.; http://www.publicvideostore.org/). From the Nova series.

6. Shark Attack! (60 min.; http://www.publicvideostore.org/). From the Nova series.
7. Secret World of Sharks and Rays (60 min.; http://www.publicvideostore.org/). From the Nature series.
8. Shark Mountain (60 min.; http://www.publicvideostore.org/). From the Nature series.

9. Sharkland (60 min.; http://www.publicvideostore.org/). From the Nature series.

10. White Shark/Red Triangle (60 min.; http://www.publicvideostore.org/). From the Nature series.
11. Kingdom of the Seahorse (60 min.; http://www.publicvideostore.org/). From the Nova series.

12. Chordates (18 min.; http://www.insight-media.com).
13. American Shark (50 min.; http://www.shopping.discovery.com). From the Discovery Channel.
14. Sharks: Size Matters (50 min.; http://www.shopping.discovery.com). From the Discovery Channel.
15. Creatures of the Deep: Tiger Shark. (55 min. http://shop.nationalgeographic.com). Get a close up look at this predator. 

16. Great White Odyssey. (50 min. http://shop.nationalgeographic.com). Discover the truth behind this creature of myths and legends.

15. Sharkbite! Surviving Great Whites (50 min.; http://www.shopping.discovery.com). From the Discovery Channel.
16. Dive to Shark Volcano (50 min.; http://www.shopping.discovery.com). From the Discovery Channel.
17. Shark Hunter: Chasing the Great White (50 min.; http://www.shopping.discovery.com). From the Discovery Channel.
18. Magnificent Fish: Forgotten Giants (15 min.; http://www.videoproject.com). Conservation of sharks, tunas, and billfishes.
19. When the Salmon Run Dry (51 min.; http://www.videoproject.com).
Slides:

1. Introduction to the fishes (20-slide set;).

2. Coral reef fishes (20-slide set; filmstrip;).
Answers to Critical Thinking Questions
1. Hagfishes and lampreys are the only living representatives of a very ancient group. Why do you suppose there are still some of these jawless fishes around?

Some still survive but as highly specialized forms (as parasites and unusual predators) that have not been outcompeted by the more advanced fishes.

2. A deep-water shark, new to science, is collected for the first time. The specimen is studied in detail, but its stomach is empty. How could you get a rough idea of its feeding habits? The specimen is a female, and its reproductive tract is found to contain 20 eggs. Can you tell the type of development characteristic of this species?

We can get an idea of its feeding habits by looking at the type of teeth it has (see if it is a carnivore with well-developed teeth or if it has reduced or absent teeth as in filter feeders), perhaps by the relative size and/or shape of its mouth, and the presence or absence of filtering gill rakers. We can tell about the type of development by the relative size and number of eggs: ovoviviparous and viviparous sharks tend to have few eggs. An egg case would indicate that eggs are eventually released and that the species is oviparous.

3. Individuals of some species of bony fishes change sex, some to maintain more males than females, others more females than males. What are the advantages and disadvantages of each situation? Are there any advantages and disadvantages in having an equal number of males and females?

It is not always easy to explain the biological significance of sex ratios as observed in nature, hence the value of this question as a discussion topic! Having more females than males can be seen as advantageous since fewer males are needed to fertilize females: one male can fertilize several females. It is more expensive, however, to be a female since eggs contain stored nutrients and in many fishes large numbers of eggs are produced to ensure the survival of the species. If the number of females is higher than that of males, the species as a whole must utilize more food resources. Having more males than females can be advantageous for the survival of the species in cases where males are more aggressive than females. The relative "value" of each sex, however, depends on their behavior. Females can be more aggressive or males can be particularly "valuable" if involved in nest making or in the defense of territories. It can be argued, however, that the best strategy is to maintain an equal number of males and females to prevent a slow down in the reproductive rate of the species in case of increased mortality in one of the two sexes as a result of disease, increased predation, or other factors.
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