Chapter 32

An Introduction to Animal Diversity

Teaching Objectives

What Is an Animal?

 1.
List the five characteristics that combine to define animals.

 2.
Describe the role of Hox genes in animal development.

The Origins of Animal Diversity

 3.
Describe the evidence that suggests animals may have first evolved about a billion years ago.

 4.
Explain the significance of the Cambrian explosion. Describe three hypotheses for the cause of the Cambrian explosion.

 5.
Outline the major grades of the animal kingdom based on symmetry, embryonic germ layers, the presence or absence and type of coelom, and protostome or deuterostome development.

 6.
Distinguish between radial and bilateral symmetry. Explain how animal symmetry may match the animal’s way of life.

 7.
Distinguish among the acoelomate, pseudocoelomate, and coelomate grades. Explain the functions of a body cavity.

 8.
Distinguish between the following pairs of terms:

a.
diploblastic and triploblastic

b.
spiral and radial cleavage

c.
determinate and indeterminate cleavage

d.
schizocoelous and enterocoelous development

 9.
Compare the developmental differences between protostomes and deuterostomes, including:

a.
pattern of cleavage

b.
fate of the blastopore

c.
coelom formation

10.
Name five major features of animal phylogeny that are supported by systematic analyses of morphological characters and recent molecular studies.

11.
Distinguish between the ecdysozoans and the lophotrochozoans. Describe the characteristic features of each group.

Student Misconceptions

 1.
A surprisingly large number of students use the term animal as a synonym for organism, at least on occasion. Others confuse the terms animal and vertebrate. These students may be able to provide accurate definitions to these terms, but are careless and somewhat confused in their use and understanding of the words.

 2.
Students may have difficulty visualizing the differences between the morphological and developmental traits that distinguish animal body plans. Models can be very useful aids in teaching the students the difference between coelom and pseudocoelom, between spiral and radial cleavage, and between schizocoelous and enterocoelous development.

Chapter Guide to Teaching Resources

Overview: Welcome to your kingdom

Concept 32.1 Animals are multicellular, heterotrophic eukaryotes with tissues that develop from embryonic layers

Transparencies

Figure 32.2
Early embryonic development in animals (layer 1)

Figure 32.2
Early embryonic development in animals (layer 2)

Figure 32.2
Early embryonic development in animals (layer 3)

Concept 32.2 The history of animals may span more than a billion years

Transparencies

Figure 32.3
A choanoflagellate colony

Figure 32.4
One hypothesis for the origin of animals from a flagellated protist

Figure 32.6
A Cambrian seascape

Concept 32.3 Animals can be characterized by “body plans”

Transparencies

Figure 32.7
Body symmetry

Figure 32.8
Body plans of triploblastic animals

Figure 32.9
A comparison of protostome and deuterostome development

Concept 32.4 Leading hypotheses agree on major features of the animal phylogenetic tree

Transparencies

Figure 32.10
One hypothesis of animal phylogeny based mainly on morphological and developmental comparisons

Figure 32.11
One hypothesis of animal phylogeny based mainly on molecular data

Figure 32.13
Characteristics of lophotrochozoans: A trochophore larva

Student Media Resources

Activity: Animal phylogenetic tree

Investigation: How do molecular data fit traditional phylogenies?

For additional resources such as digital images and lecture outlines, go to the Campbell Media Manager or the Instructor Resources section of www.campbellbiology.com.
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Word Roots

a- 5 without; -koilos 5 a hollow (acoelomate: the condition of lacking a coelom)

arch- 5 ancient, beginning (archenteron: the endoderm-lined cavity, formed during the gastrulation process, that develops into the digestive tract of an animal)

bi- 5 two (Bilateria: the branch of eumetazoans possessing bilateral symmetry)

blast- 5 bud, sprout; -pore 5 a passage (blastopore: the opening of the archenteron in the gastrula that develops into the mouth in protostomes and the anus in deuterostomes)

cephal- 5 head (cephalization: an evolutionary trend toward the concentration of sensory equipment on the anterior end of the body)

deutero- 5 second (deuterostome: one of two lines of coelomates characterized by radial, indeterminate cleavage; enterocoelous formation of the coelom; and development of the anus from the blastopore)

di- 5 two (diploblastic: having two germ layers)

ecdys- 5 an escape (Ecdysozoa: one of two proposed clades within the protostomes; it includes the arthropods)

ecto- 5 outside; -derm 5 skin (ectoderm: the outermost of the three primary germ layers in animal embryos)

endo- 5 within (endoderm: the innermost of the three primary germ layers in animal embryos)

entero- 5 the intestine, gut (enterocoelous: the type of development found in deuterostomes; the coelomic cavities form when mesoderm buds from the wall of the archenteron and hollows out)

gastro- 5 stomach, belly (gastrulation: the formation of a gastrula from a blastula)

in- 5 into; -gest 5 carried (ingestion: a heterotrophic mode of nutrition in which other organisms or detritus are eaten whole or in pieces)

lopho- 5 a crest, tuft; -trocho 5 a wheel; (Lophotrochozoa: one of two proposed clades within the protostomes that includes annelids and mollusks)

meso- 5 middle (mesoderm: the middle primary germ layer of an early embryo)

meta- 5 boundary, turning point; -morph 5 form (metamorphosis: the resurgence of development in an animal larva that transforms it into a sexually mature adult)

para- 5 beside; -zoan 5 animal (parazoan: grade of body form lacking symmetry and tissues; describes the sponges)

proto- 5 first; -stoma 5 mouth (protostomes: a member of one of two distinct evolutionary lines of coelomates characterized by spiral, determinate cleavage; schizocoelous formation of the coelom; and development of the mouth from the blastopore)

pseudo- 5 false (pseudocoelom: a body cavity that is not completely lined by mesoderm)

radia- 5 a spoke, ray (Radiata: the radially symmetrical animal phyla, including cnidarians)

schizo- 5 split (schizocoelous: the type of development found in protostomes; initially, solid masses of mesoderm split to form coelomic cavities)
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