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28.1 Response
Lesson Objectives
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Describe how animals respond to stimuli.
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Summarize the trends in the evolution of nervous systems in animals.
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Describe some of the different sensory systems in animals.
Lesson Summary
How Animals Respond Information in the environment that causes an organism to react is called a stimulus. A specific reaction to a stimulus is called a response. The nervous systems of animals help animals respond to stimuli. Nervous systems are composed of specialized nerve cells, or neurons.
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Neurons that respond to stimuli are sensory neurons.
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Neurons that typically pass information to still other neurons are called interneurons.
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Motor neurons carry “directions” from interneurons to muscles.

Trends in Nervous System Evolution Animal nervous systems exhibit different degrees of cephalization and specialization.
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Cnidarians, such as jellyfishes, have simple nervous systems called nerve nets.
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Other invertebrates have a number of interneurons that are grouped together into small structures called ganglia.
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Bilaterally symmetric animals often exhibit cephalization, the concentration of sensory neurons and interneurons in a “head.”
file_18.png


file_19.wmf


In some species, cerebral ganglia are further organized into a structure called a brain. Vertebrate brains include the following structures:
	The cerebrum is the “thinking” region of the brain.

The cerebellum coordinates movement and controls balance.
	The medulla oblongata controls the functioning of many internal organs.

Sensory Systems Sensory systems range from individual sensory neurons to sense organs that contain both sensory neurons and other cells that help gather information.
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Many invertebrates have sense organs that detect light, sound, vibrations, movement, body orientation, and chemicals in air or water.
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Most vertebrates have highly evolved sense organs. Many vertebrates have very sensitive organs of taste, smell, and hearing.

How Animals Respond
1. What is a response?
	
2. What body systems interact to produce a behavior in response to a stimulus?
	
Write the letter of the correct answer on the line at the left.
	   3. Which of the following is the best example of a stimulus?
A. sneezing	C. swallowing food
B. a bell ringing	D. holding your breath
	   4. Which of the following is the best example of a response?
A. hunger pains	C. a breeze blowing
B. a hot sidewalk	D. answering a phone
5. Complete the table about types of neurons.
Types of Neurons
Type of Neuron
Description

neurons that pass information from one neuron to another
Sensory neurons

Motor neurons

Trends in Nervous System Evolution
6. 	Label the nervous system structures in the following invertebrates. Circle the organism that does NOT show cephalization.
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7. 	the terms in the box below to label the diagrams of the reptile, bird, and mammal brains. Then, circle the brain with the most complex cerebrum.
Cerebellum
Cerebrum
Medulla oblongata
Olfactory bulb
Optic lobe
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Sensory Systems
For Questions 8–12, write True if the statement is true. If the statement is false, change the underlined word or words to make the statement true.
	      8. Flatworms use eyespots to detect light.
	      9. The complex eyes of many arthropods are made up of many eyespots.
	    10. Out of all the animal groups, invertebrates have the most highly evolved sensory organs.
	    11. Many aquatic organisms can detect electric currents in water.
	    12. Most mammals have color vision.
Apply the Big idea
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13. Humans have a relatively small olfactory bulb compared with other mammals. Hypothesize why this might be the case.
	
	
	

