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25.1 What Is an Animal?

Take notes on chapter 25 section 1 in the space below
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Characteristics of Animals
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1. Complete the graphic organizer to summarize the characteristics of animals.
Types of Animals

2. Are invertebrates rare? Explain your answer.

3. What is an invertebrate?

4. Why do invertebrates not form a clade?

5. What are some examples of invertebrates?
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6. Look at the diagram of a chordate. Write the name of the labeled structure on the lines below.
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7. Are all chordates vertebrates? Explain your answer.

8. What groups of animals are vertebrates?
9. Both snakes and earthworms have long, streamlined body shapes, but snakes are vertebrates and earthworms are not. Why are they classified differently despite their similarity in appearance?
What Animals Do to Survive

10. Complete the graphic organizer to define three ways that animals maintain homeostasis.
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11. The diagram on the left below shows the feedback inhibition that maintains temperature in a house. Complete the blank boxes in the diagram on the right below to show how body temperature is maintained in a human being.
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12. Describe generally how an animal’s nervous and musculoskeletal systems work together to allow it to escape a predator.

13. In complex animals, what system collects metabolic wastes and delivers them to the respiratory and excretory systems?

14. In complex animals, which three body systems work together to obtain and distribute oxygen and nutrients?
For Questions 15–24, write the letter of the correct answer on the line at the left.


  15. What system gathers information through receptors for sound, light, chemicals,
and other stimuli?

A. respiratory

B. circulatory

C. musculoskeletal

D. nervous


  16. Most chordates have a large number of nerve cells concentrated into a

A. backbone.

B. notochord.

C. brain.

D. pharyngeal pouch.


  17. How does muscle tissue generate force?

A. It stretches.

B. It shortens.

C. It inflates.

D. It dilates.


  18. How do the skeletons of insects and vertebrates differ?

A. Insects have fluid skeletons. Vertebrates have external skeletons.

B. Insects have external skeletons. Vertebrates have internal skeletons.

C. Insects have internal skeletons. Vertebrates have external skeletons.

D. Insects have external skeletons. Vertebrates have fluid skeletons.


  19. What process allows some aquatic animals to “breathe” through their skin?

A. diffusion

B. digestion

C. excretion

D. circulation


  20. Which structure performs a function most similar to that of gills?

A. heart
B. intestine

C. blood vessel

D. lung


  21. Which of these functions requires the coordinated actions of the digestive,
circulatory, and excretory systems?

A. gathering O2 and distributing it to body systems

B. collecting and eliminating CO2 from tissues

C. acquiring nutrients and distributing them to body systems

D. collecting and eliminating metabolic wastes


  22. How do the respiratory system and excretory system differ in the wastes they
eliminate?
A. The respiratory system eliminates carbon dioxide. The excretory system eliminates ammonia.

B. The respiratory system eliminates wastes that contain nitrogen. The excretory system eliminates carbon-based wastes.

C. The respiratory system eliminates oxygen and nitrogen. The excretory system
eliminates ammonia.

D. The respiratory system eliminates ammonia. The excretory system eliminates

carbon dioxide.


  23. Which activity is required for survival of the species but not survival of the

organism?
A. digestion
B. excretion
C. reproduction
D. circulation


  24. What is an advantage of asexual reproduction?

A. It increases genetic diversity in a population.

B. It produces large numbers of offspring rapidly.

C. It increases a species’ ability to evolve.

D. It produces offspring that are genetically different from the parents.


25. In what ways do invertebrates differ from vertebrates? Identify at least three groups of invertebrates.

26. Suppose you were studying the cell walls of a multicellular organism under a microscope. Were you studying an animal? Explain your answer.
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25.2 Animal Body Plans and Evolution

Take notes on chapter 25 section 2 in the space below
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Features of Body Plans

1. Complete the table of main ideas and details about animal body plans. Use the boxes to list and summarize the features of animal body plans.

	Features of Body Plans

	Main Idea: Feature of Body Plan
	Details: Important structures or patterns 
of development

	Levels of organization
	

	
	None, radial, or bilateral

	Germ layers
	

	Body cavity
	

	Patterns of embryological development
	

	
	Repeated parts, such as the segments of worms

	Cephalization
	

	Limb formation
	



2. 
Sketch two common objects that show the difference between radial symmetry and bilateral symmetry. Label your sketches and explain them.

3. Label each of these organisms with the kind of symmetry it exhibits.


4.

Draw three sketches that show the difference between acoelomate, pseudocoelomate, and coelomate animals. Label ectoderm, mesoderm, and endoderm in your sketches.


5. Label the diagram showing the difference between deuterostomes and protostomes. Label the following structures: blastula, blastopore, ectoderm, endoderm, mesoderm, mouth, protostome.

For Questions 6–14, complete each statement by writing the correct word or words.
6. Deuterostomes that show radial symmetry in their adult form are called 
.

7. 

 are bilaterally symmetrical animals with three germ layers and no coelom.

8. 

 are protostomes with a true coelom and cephalization without segmentation.

9. Members of the 
 phylum have no body symmetry.

10. Animals in the 
 phylum have specialized cells and tissues, but no organs.

11. Both
 and
 are segmented protostomes with bilateral symmetry.

12. In addition to echinoderms, 
 are also deuterostomes.

13. An important way in which the body plan of mollusks differs from that of arthropods is that mollusks lack
.

14. Only members of the 
 phylum have a pseudocoelom.

The Cladogram of Animals

Use the cladogram to answer Questions 15–17.
15. On the lines provided, label the names of the animal phyla that correspond to the letters in  the diagram.

a. 
 
 d. 
 
g. 

b. 
 
 e. 
 
h. 

c. 
 
 f. 
 
i. 

16. What characteristics define the branch of the cladogram that leads to the mollusks?

17. Is a chordate a “better” animal than a sponge? Explain your answer.


18. Cows, hawks, and whales are all vertebrates. However, their forelimbs are noticeably different. Explain how “evolutionary experiments” that yield variations on a body plan have produced such diversity among vertebrates. Use forelimb structures as an example.
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26.1 Invertebrate Evolution and Diversity

Take notes on chapter 26 section 1 in the space below
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Origins of the Invertebrates
1. How much time passed between the appearance of the first prokaryotic cells and the emergence of multicellular organisms?

2. What are choanoflagellates? What is their significance in animal evolution?

3. How old is our oldest evidence of multicellular life?

For Questions 4–9, write the letter of the correct answer on the line at the left.


   4. The first animals were tiny and soft-bodied, so

A. no fossilized bodies exist.

B. few fossilized bodies exist.

C. fossilized bodies are plentiful.

D. the only fossils that exist are “trace fossils.”


   5. Fossil evidence indicates that the first animals began evolving

A. during the Cambrian Period.
C. after the Cambrian Explosion.

B. before the Cambrian Explosion.
D. after the Cambrian Period.


   6. Why are the fossils of the Ediacara Hills of Australia important?

A. Their body plans are different from those of anything alive today.

B. Some had cells, tissues, and specialized organs.

C. Some were differentiated into a front and back end.

D. Some were autotrophic.


   7. Over a period of 10–15 million years in the Cambrian Period, animals evolved

A. into eukaryotic, photosynthetic forms.

B. the ability to survive on the bottom of shallow seas.

C. complex body plans, including cells, tissues, and organs.

D. into modern, vertebrate forms.


   8. Structures such as legs or antennae that protrude from the body are

A. trace fossils.

B. appendages.

C. shells, skeletons, and other hard body parts.

D. evidence of an extinct phylum.


   9. Which animals are the most abundant on Earth?

A. arthropods
C. sponges

B. mollusks
D. invertebrates

Cladogram of Invertebrates

10. Write “yes” or “no” to indicate how certain features distinguish each phylum of multicellular invertebrates. The first row is completed as an example.

	
	Tissues
	Radial
	Bilateral symmetry
	Protostome development
	Deuterostome development

	Sponges
	no
	no
	no
	no
	no

	Cnidarians
	
	
	
	
	

	Arthropods
	
	
	
	
	

	Nematodes (Roundworms)
	
	
	
	
	

	Flatworms
	
	
	
	
	

	Annelids
	
	
	
	
	

	Mollusks
	
	
	
	
	

	Echinoderms
	
	
	
	
	



11. Describe three evolutionary trends you see in invertebrates.
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26.2 Chordate Evolution and Diversity

Take notes on chapter 26 section 2 in the space below
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Origins of the Chordates

For Questions 1–8, write True if the statement is true. If the statement is false, change the underlined word to make the statement true.


   1. Embryological evidence suggests that the most ancient chordates were related to the ancestors of echinoderms.


   2. Pikaia was an early vertebrate fossil.

   3. The earliest known chordate fossil was Myllokunmingia, which had muscles arranged in a series, traces of fins, sets of feathery gills, a head with paired sense organs, and a skull and skeletal structures.


   4. The earliest vertebrate fossils had skeletons made of bone.


   5. Cartilage is a strong connective tissue that is more flexible than bone.


   6. Most modern chordates are vertebrates.


   7. Modern chordates include five groups of vertebrates.


   8. The most numerous group of vertebrates today is the mammals.

Cladogram of Chordates
9. Write “yes” or “no” to indicate how certain features distinguish each subphylum of chordates. The first row is completed as an example.

	
	Vertebrae
	Jaws and Paired Appendages
	True Bone
	Lungs
	Four Limbs
	Amniotic Egg
	Endothermy

	Nonvertebrate chordates
	no
	no
	No
	no
	no
	no
	no

	Jawless fishes
	
	
	
	
	
	
	

	Sharks and their relatives
	
	
	
	
	
	
	

	Bony fishes
	
	
	
	
	
	
	

	Amphibians
	
	
	
	
	
	
	

	Reptiles
	
	
	
	
	
	
	

	Birds
	
	
	
	
	
	
	

	Mammals
	
	
	
	
	
	
	


10. Sharks and their relatives are the first group of animals with jaws. Why are jaws a significant evolutionary development?

11. What three adaptations were needed for chordates to move from living in water to living on land?

12. One group of feathered dinosaurs led to modern birds. What advantage might feathers have given these dinosaurs?

13. How do mammals differ from all other chordates on the cladogram?

14. Which chordate groups can regulate their body temperatures?

15. 

Much evidence supports the hypothesis that modern birds share a common ancestor with dinosaurs. Make a sketch to show the probable evolutionary relationships among modern birds, modern reptiles, and extinct dinosaurs. Circle the clades shown in your diagram.



16. The order in which the major groups of chordates evolved makes sense. For example, a bony skeleton had to evolve before a vertebral column. A vertebral column had to develop before four limbs. Fish had to evolve before birds. Explain why certain traits had to evolve before the traits now seen in birds.
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29.1 Elements of Behavior
Take notes on chapter 29 section 1 in the space below
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Behavior and Evolution
For Questions 1–5, write True if the statement is true. If the statement is false, change the underlined word or words to make the statement true.

    1. An adaptation is the way an animal responds to a stimulus in its environment.


    2. An animal’s nervous system makes behaviors possible.


    3. Certain behaviors are influenced by genes and can therefore be inherited.


    4. If a behavior decreases fitness, it may spread in a population.


    5. Adaptive behaviors can play a role in the survival of a species.

6. How are behaviors affected by natural selection?

Innate Behavior
7. Does learning play a role in innate behavior? Explain your answer.

8. Give three examples of innate behaviors.

Learned Behavior
9. What is learning? Why is it important for survival?
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10. Complete the graphic organizer to summarize the four types of learning.



11. In Pavlov’s experiment, a dog produced salivation in reaction to a bell associated with food. Which type of learning does this describe? Explain your answer.
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12. What is a “Skinner box”? Explain how it is used in learning.

Complex Behavior
For Questions 13–17, write the letter of the correct answer on the line at the left.

    13. Birds that are born recognizing the songs of their own species are exhibiting

A. innate behavior.

C. operant conditioning.

B. habituation.


D. insight learning.


    14. Young birds following their mother is an example of

A. imprinting.


C. operant conditioning.

B. classical conditioning.
D. habituation.


    15. What do newly hatched salmon imprint on?

A. Sounds of the stream where they hatched

B. Sights of the stream where they hatched

C. Odors of the stream where they hatched

D. Feel of the stream where they hatched


    16. Imprinting is considered a complex behavior because

A. it is adaptive.

B. it is instinctual.

C. it combines classical conditional and instinct.

D. it combines innate behavior with learning.


    17. Once imprinting has occurred, the behavior becomes

A. complex.
B. fixed.
C. conditioned.
D. innate.

18. Lloyd has two goldfish in a bowl he keeps on his desk. Every morning when he arrives at work, he turns on his office lights. The instant the lights come on, the fish rise to the surface of the water and move their mouths. Lloyd always feeds them before he begins work. What kind of behavior are the fish exhibiting before Lloyd drops food into the water? How is this type of behavior adaptive? Explain.
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Definition: The use of a reward or punishment to teach an animal to behave in a certain way through repeated practice.
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Example: Birds stop responding to passing cars. Shore ragworm stops responding to shadows.
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