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27.4 Excretion
Lesson Objectives
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Describe the methods animals use to manage nitrogenous wastes.
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Explain how aquatic animals eliminate wastes.
file_4.png


file_5.wmf


Explain how land animals eliminate wastes.
Lesson Summary
The Ammonia Problem Ammonia is a waste product that can kill most cells, even in moderate amounts. 
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Animals either eliminate ammonia from the body quickly or convert it into other nitrogenous compounds that are less toxic.
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The elimination of metabolic wastes, such as ammonia, is called excretion.
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Many animals use kidneys to separate wastes and excess water from blood.
Excretion in Aquatic Animals In general, aquatic animals can allow ammonia to diffuse out of their bodies into surrounding water, which dilutes the ammonia and carries it away.
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Many freshwater invertebrates lose ammonia to their environment by simple diffusion across their skin. Many freshwater fishes and amphibians eliminate ammonia by diffusion across the same gill membranes they use for respiration. Freshwater fishes also actively pump salt inward across their gills.
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Marine invertebrates and vertebrates typically release ammonia by diffusion across their body surfaces or gill membranes. These animals also actively excrete salt across their gills.
Excretion in Terrestrial Animals In dry environments, land animals can lose large amounts of water from respiratory membranes that must be kept moist. In addition, they must eliminate nitrogenous wastes in ways that require disposing of water.
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Some terrestrial invertebrates produce urine in nephridia, which are tubelike excretory structures that filter body fluid. Urine leaves the body through excretory pores.
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Other terrestrial invertebrates, such as insects and arachnids, convert ammonia into uric acid. Nitrogenous wastes, such as uric acid, are absorbed from body fluids by structures called Malpighian tubules, which concentrate the wastes and add them to digestive wastes traveling through the gut.
file_20.png


file_21.wmf


Mammals and land amphibians convert ammonia into urea, which is excreted in urine. In most reptiles and birds, ammonia is converted into uric acid.

The Ammonia Problem
1. Why does ammonia build up in organisms?	
	
2. Why is ammonia a problem in the body of an animal?
	

Excretion in Aquatic Animals
4. How do many freshwater invertebrates rid their bodies of ammonia?
	
5. Describe how flatworms maintain water balance.
	
	
6. Why do freshwater fishes typically have very dilute urine and marine fishes have very concentrated urine?
	
	
	
	
	

For Questions 7–8, write the letter of the correct answer on the line at the left.
	  7. Marine organisms tend to lose water to their surroundings because
A. their bodies are less salty than the water they live in.
B. their bodies are more salty than the water they live in.
C. their cells actively pump water across their membranes.
D. their cells actively pump ammonia across their membranes.
	  8. Which of the following structures helps remove excess water from an organism’s body? 
A. a gill 	C. a flame cell 
B. a ventricle 	D. an operculum 

Excretion in Terrestrial Animals
For Questions 9–11, complete each statement by writing the correct word or words.
 9. In terrestrial vertebrates, excretion is carried out mostly by the 	.
10. In mammals, urea is excreted from the body in a liquid known as 	.
11. Most vertebrate kidneys cannot excrete concentrated 	.
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Apply the Big idea
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12. How does the structure of a gill make it an ideal excretory organ?
	
	
	
	



