Chapter 33

Invertebrates

Teaching Objectives

Sponges

 1.
From a diagram, identify the parts of a sponge (including the spongocoel, porocyte, epidermis, choanocyte, mesohyl, amoebocyte, osculum, and spicules) and describe the function of each.

Eumetazoa

 2.
List the characteristics of the phylum Cnidaria that distinguish it from the other animal phyla.

 3.
Describe the specialized cells that are found in Cnidarians.

 4.
Describe the two basic body plans in Cnidaria and their role in Cnidarian life cycles.

 5.
List the four classes of Cnidaria and distinguish among them based on life cycle and morphological characteristics.

Bilateria

 6.
Distinguish between:

a.
diploblastic and triploblastic development

b.
acoelomates and coelomates

c.
gastrovascular cavity and alimentary canal

d.
protostome and deuterostome

 7.
List the characteristics of the phylum Platyhelminthes that distinguish it from the other animal phyla.

 8.
Distinguish among the four classes of Platyhelminthes and give examples of each.

 9.
Describe the generalized life cycle of a trematode and give an example of one fluke that parasitizes humans.

10.
Explain how trematodes evade detection by the immune systems of their hosts.

11.
Describe the anatomy and generalized life cycle of a tapeworm.

12.
Describe unique features of rotifers that distinguish them from other pseudocoelomates.

13.
Define parthenogenesis and describe asexual forms of rotifer reproduction.

14.
Define lophophore and list three lophophorate phyla.

15.
List the distinguishing characteristics of the phylum Nemertea.

16.
Explain the relationship between nemerteans and flatworms.

17.
List the characteristics that distinguish the phylum Mollusca from the other animal phyla.

18.
Describe the basic body plan of a mollusc and explain how it has been modified in the Bivalvia, Cephalopoda, Gastropoda, and Polyplacophora.

19.
List the characteristics that distinguish the phylum Annelida from other animal phyla.

20.
Distinguish among the three classes of Annelida and give examples of each.

21.
Describe the adaptations that enable some leeches to feed on blood.

22.
List the characteristics of the phylum Nematoda that distinguish it from other wormlike animals.

23.
Give examples of both parasitic and free-living species of nematodes.

24.
List the characteristics of arthropods that distinguish them from the other animal phyla. List the three features that account for the success of this phylum.

25.
Describe advantages and disadvantages of an exoskeleton.

26.
Distinguish between hemocoel and coelom.

27.
Define and distinguish between the major arthropod lines of evolution represented by:

a.
Cheliceriformes

b.
Hexapoda

c.
Crustacea

d.
Myriapoda

28.
Describe three specialized features of spiders.

29.
Describe two features that may account for the great diversity of insects.

Deuterostomia

30.
List the characteristics of echinoderms that distinguish them from other animal phyla.

31.
Distinguish among the six classes of echinoderms and give examples of each.

32.
Explain why the phylum Chordata is included in a chapter on invertebrates.

33.
Describe the developmental similarities between echinoderms and chordates.

Student Misconceptions

1.
Students may find it difficult to recognize that echinoderms are our closest relatives within the animal kingdom, as members of the Deuterostome clade. It is important to emphasize the significance of the similarities in development between echinoderms and chordates, despite their very different adult forms.

2.
Nematodes are unfamiliar to most students, who may not be aware of the great diversity and abundance of this ubiquitous and commercially important phylum.

3.
The bdelloid rotifers have been reproducing asexually for over 35 million years. Tell your students about these rotifers and ask them to consider why it is that so few species are exclusively asexual. Why is sex the dominant—and often exclusive—means of reproduction in many animals, when sex is so costly?
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Word Roots

arachn- 5 spider (Arachnida: the arthropod group that includes scorpions, spiders, ticks, and mites)
arthro- 5 jointed; -pod 5 foot (Arthropoda: segmented coelomates with exoskeletons and jointed appendages)

brachio- 5 the arm (brachiopod: also called lamp shells, these animals superficially resemble clams and other bivalve molluscs, but the two halves of the brachiopod shell are dorsal and ventral to the animal rather than lateral, as in clams)

bryo- 5 moss; -zoa 5 animal (bryozoan: colonial animals [phylum Ectoprocta] that superficially resemble mosses)

cheli- 5 a claw (chelicerae: clawlike feeding appendages characteristic of the cheliceriform group)

choano- 5 a funnel; -cyte 5 cell (choanocyte: flagellated collar cells of a sponge)

cnido- 5 a nettle (cnidocytes: unique cells that function in defense and prey capture in cnidarians)

-coel 5 hollow (spongocoel: the central cavity of a sponge)

cope- 5 an oar (copepods: a group of small crustaceans that are important members of marine and freshwater plankton communities)

cuti- 5 the skin (cuticle: the exoskeleton of an arthropod)

deca- 5 ten (decapod: a relatively large group of crustaceans that includes lobsters, crayfish, crabs, and shrimp)

diplo- 5 double (Diplopoda: the millipede group of animals)

echino- 5 spiny; -derm 5 skin (echinoderm: sessile or slow-moving animals with a thin skin that covers an exoskeleton; the group includes sea stars, sea urchins, brittle stars, crinoids, sea cucumbers, and sea daisies)

eury- 5 broad, wide; -pter 5 a wing, a feather, a fin (eurypterid: mainly marine and freshwater, extinct cheliceriforms; these predators, also called water scorpions, ranged up to 3 meters long)

exo- 5 outside (exoskeleton: a hard encasement on the surface of an animal)

gastro- 5 stomach; -vascula 5 a little vessel (gastrovascular cavity: the central digestive compartment, usually with a single opening that functions as both mouth and anus)

hermaphrod- 5 with both male and female organs (hermaphrodite: an individual that functions as both male and female in sexual reproduction by producing both sperm and eggs)

in- 5 without (invertebrates: animals without a backbone)

iso- 5 equal (isopods: one of the largest groups of crustaceans, primarily marine, but including pill bugs common under logs and moist vegetation next to the ground)

lopho- 5 a crest, tuft; -phora 5 to carry (lophophore: a horseshoe-shaped or circular fold of the body wall bearing ciliated tentacles that surround the mouth)

meso- 5 the middle; -hyl 5 matter (mesohyl: a gelatinous region between the two layers of cells of a sponge)

meta- 5 change; -morph 5 shape (metamorphosis: the resurgence of development in an animal larva that transforms it into a sexually mature adult)

nemato- 5 a thread; -cyst 5 a bag (nematocysts: the stinging capsules in cnidocytes, unique cells that function in defense and capture of prey)

nephri- 5 the kidney (metanephridium: in annelid worms, a type of excretory tubule with internal openings called nephrostomes that collect body fluids)

oscul- 5 a little mouth (osculum: a large opening in a sponge that connects the spongocoel to the environment)

partheno- 5 without fertilization; -genesis 5 producing (parthenogenesis: a type of reproduction in which females produce offspring from unfertilized eggs)

plan- 5 flat or wandering (planarians: flatworms that prey on smaller animals or feed on dead animals)

tri- 5 three; -lobi 5 a lobe (trilobite: an extinct group of arthropods with pronounced segmentation)
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