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Chapter Summary

The chapter outlines the major groups of marine invertebrates, from sponges to protochordates. The chapter includes short sections on the biology of the most common marine groups (cnidarians, molluscs, crustaceans, and echinoderms). Relevant adaptations associated with nutrition, nervous system, behavior, reproduction, and life history of these groups are discussed. Emphasis has been placed on the most important diagnostic features of these organisms. . Extensive use is made of illustrations and photographs to help students understand the basic morphological and functional features of each group. The basic characteristics of the invertebrate groups are summarized in an end-of-chapter table , a useful teaching tool that should be pointed out to students. A cladogram shows phylogenetic relationships among these groups.
Material is presented in short and uncomplicated sections  written so they can be assigned to students as supplementary material. Like the box readings in the chapter, these sections are designed to stimulate student's curiosity. 

Students can follow current and future research on invertebrates by using the links provided in the Marine Biology’s Online Learning Center or the list of recent references in the For Further Reading section. Intriguing subjects such as the behavior of octopuses and other cephalopods, the use of jellyfishes and krill as food, the genomics of several groups, and vision and behavior in mantis shrimps, for example, may be assigned as individual or group projects using the web as a source of information.

Student Learning Outcomes

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

2. Compare and contrast between the major groups of marine invertebrates in terms of characters such as level of organization, body symmetry, type of body cavity, and presence or absence of segmentation.
3. Compare and contrast between suspension and deposit feeding among invertebrates.

4. Compare and contrast between the general arrangement of important body structures (foot, mantle cavity, gills, internal organs) between gastropods, bivalves, and cephalopods.

5. Compare and contrast between the general arrangement of important body structures (mouth, anus, radial canals, tube feet) between sea stars and sea urchins.

6. Explain the basic characteristics of the chordates.

Audiovisual Material

Videos/DVDs:

1. Kingdom Animalia: The Invertebrates (32 min.; http://www.insight-media.com). An introduction to nine of the most important animal phyla.

2. Molluscs (17 min.; http://www.insight-media.com).

3. Phylum Echinodermata (30 min.; http://www.insight-media.com).

4. The Ultimate Guide: The Octopus (53 min.; http://www.ambrosevideo.com).
5. Quest For the Giant Squid (60 min.; http://shopping.discovery.com/).
6. Cuttlefish – Kings of Camouflage (56 min.; http://www.publicvideostore.org/). From the Nova series.
7. Sea Monsters, Search for the Giant Squid (60 min.; http://shop.nationalgeographic.com/)
CD-ROMs:

1. Invertebrate Zoology (set of 3 CDs; http://www.insight-media.com). Video clips on many aspects of the biology of invertebrates; animations, quizzes.
2. Invertebrate Phylogeny (http://www.films.com)
Slides:

1. Marine invertebrates (20-slide set;).
2. Marine invertebrates (100-slide set; http://www.educationalimages.com/).

Answers to Critical Thinking Questions

1. If bilateral symmetry were to evolve among the cnidarians, in which group or groups would you expect it to occur? Why?

We would expect bilateral symmetry to develop among the mobile, non-sessile cnidarians: the jellyfishes. The adaptive advantages of bilateral symmetry (the development of a head along an anterior-posterior axis) are particularly advantageous in non-sessile animals. Parallels can be found among the echinoderms, where bilateral symmetry evolved in the group that gave rise to the sea cucumbers, most probably a non-sessile group.

2. Cephalopods, the squids, octopuses, and allies, show a much higher degree of complexity than the other groups of molluscs. What factors triggered the evolution of these changes? A rich fossil record among cephalopods shows that once they were very common and even dominant in some marine environments. Now there are only about 650 living species of cephalopods, far fewer than gastropods. In the end, were cephalopods successful? What do you think happened along the way?

The demands of being a predator in the pelagic realm is the fundamental reason. We can say that cephalopods were relatively successful since they did not become extinct. In fact, some unique species of squids are common in deep water (see chapter 16). Competition by fishes, faster and more efficient swimmers, appears to be the main reason for the demise of many cephalopods. The evolution of the air-filled shell of cephalopods and its disadvantage vis-a-vis the gas bladder of fishes is briefly discussed in a box reading.

3. A new class of echinoderms, the sea daisies, or concentricycloids, was discovered in 1986. They are deep-water animals living on sunken wood. They are flat and round, looking very much like a small sea star without arms. They also lack a gut. Without ever having seen them, why do you think they were classified as echinoderms, not as members of a new phylum? Do you have any hypotheses as to how they feed or move around?

Sea daisies have a water vascular system and radial symmetry, both key characteristics of echinoderms. The water vascular system consists of two concentric vascular rings (hence the class name) and tube feet. We do not know how they feed or move, so this is a good opportunity for students to think and propose some possible explanations. Sea daisies may absorb nutrients directly across a thin membrane that is located on the lower surface. This membrane can perhaps release digestive enzymes directly into the decomposing wood. The absorption of dissolved organic matter is discussed in chapter 15. Sea daisies are no longer considered members of a separate class by many. The position of sea daisies within the echinoderms is uncertain but it seems that they represent a group of highly modified asteroids (see p. 804, Brusca, R. C. and G. J. Brusca, 2003. Invertebrates, second edition. Sinauer Publishers).
PAGE  
7-1

