Summary

1What Is Ecology? 98 1. Ecology is the study of the interaction among organisms and

between organisms and their abiotic environment.

2. A population is a group of organisms of the same species that live together in the same area at the same time. A community is a natural association that consists of all the populations of different species that live and interact together within an area at the same time. An ecosystem is a community and its physical environment. A landscape is a region that includes several interacting ecosystems. The biosphere is the layer of Earth that contains all living organisms.
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2The Flow of Energy Through Ecosystems 100

1. Energy is the capacity or ability to do work. According to the first law of thermodynamics, energy can be neither created nor destroyed, although it can change from one form to another. As a result of the second law of thermodynamics, when energy is converted from one form to another, some of it is degraded into heat, a less usable form that disperses into the environment.

2. Aproducermanufactureslargeorganicmoleculesfromsimple inorganic substances. A consumer cannot make its own food and uses the bodies of other organisms as a source of energy and bodybuilding materials. Decomposers are microorganisms that break down dead organic material and use the decomposition products to supply themselves with energy.

3. Energy flow is the passage of energy in a one-way direction through an ecosystem, from producers to consumers to decomposers.

4. The gross primary productivity (GPP) of an ecosystem is the rate at which energy is captured during photosynthesis. Net primary productivity (NPP) is the energy in plant tissues after cellular respiration has occurred. Only the energy in NPP is available as food for an ecosystem’s consumers.

✓THE PLANNER 3 The Cycling of Matter in Ecosystems 106

1. Biogeochemical cycles are the processes by which matter cycles from the living world to the nonliving, physical environment and back again. Carbon dioxide is the important gas of the carbon cycle; carbon enters the living world through photosynthesis and returns to the abiotic environment when organisms respire. The hydrologic cycle continuously renews the supply of water and involves an exchange of water among the land, the atmosphere, and organisms. There are five steps in the nitrogen cycle: nitrogen fixation, nitrification, ammonification, assimilation, and denitrification. In the sulfur cycle, sulfur compounds whose natural sources are the ocean and rock are incorporated by organisms into proteins and move between organisms, the atmosphere, the ocean, and land. The phosphorus cycle has no biologically important gaseous compounds; phosphorus erodes from rock and is absorbed by plant roots.

4 Ecological Niches
113

1. An ecological niche is the totality of an organism’s adaptations, its use of resources, and the lifestyle to which it fits. An organism’s ecological niche includes its habitat, its distinctive lifestyle, and its role in the community.

2. Resource partitioning is the reduction in competition for environmental resources, such as food, that occurs among coexisting species as a result of the niche of each species differing from the niches of other species in one or more ways.
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5 Interactions Among Organisms
116

1. Symbiosis,anintimaterelationshiporassociationbetween members of two or more species, is the result of coevolution, the interdependent evolution of two interacting species. Mutualism is a symbiotic relationship in which both species benefit. Commensalism is a symbiotic relationship in which one species benefits and the other species is neither harmed nor helped. Parasitism is a symbiotic relationship in which one species (the parasite) benefits at the expense of the other (the host).

2. Predation is the consumption of one species (the prey) by another (the predator). With coevolution between predator

and prey, the predator evolves more efficient ways to catch prey (such as pursuit and ambush), and the prey evolves better ways to escape the predator (such as flight, association in groups, and camouflage).

3. Competition is the interaction among organisms that vie for the same resources in an ecosystem (such as food or living space). Competition occurs among individuals within a population (intraspecific competition) and between species (interspecific competition).

4. A keystone species is crucial in determining the nature and structure of the entire ecosystem in which it lives. Though present in relatively small numbers, keystone species have disproportionate effects on ecosystems.
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What is happening in

this picture?

This dwarf frog in Brazil has an intriguing color pattern.

␣␣Note the two large spots on the frog’s rump. What do they resemble? Why would this animal have such conspicuous spots?

␣␣If a hungry bird saw this frog, do you think it would have second thoughts about eating it? Why or why not?

␣␣What other strategies might this frog species use to catch food or to avoid becoming food?

Critical and Creative Thinking Questions

1. To function, ecosystems require inputs of energy. Where does this energy come from?

2. After an organism uses energy, what happens to the energy? Is all the energy captured through gross primary productivity available to organisms higher in a food chain? Explain.

3. What is a biogeochemical cycle? Why is the cycling of matter essential to the continuance of life? Why, specifically, is the cycling of nitrogen important to humans?

4. What types of resources might two organisms compete over if those resources are scarce? How might interspecific competition affect two species’ ecological niches?
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5. Are food chains important in biogeochemical cycles? Explain why or why not.

6. What components of a typical phosphorus cycle were affected by pollution in Lake Washington? What cooperative efforts were involved in correcting this pollution?

7. In both parasitism and predation, one organism benefits at the expense of another. What is the difference between the two relationships?

8. Some biologists think protecting keystone species would help preserve biological diversity in an ecosystem. Do you agree? Explain your answer.

Sustainable Citizen Question

9.
How does the role of humans in the carbon cycle influence global climate change? How might your role in the carbon cycle compare to that of a young person on a remote South American farm that uses animal labor rather than machines? Name three changes you could make in your life to reduce your input to the carbon cycle.

10. Describe how the close-up image below of an alpine meadow represents a community.

11. Ecologists investigating interactions of two species at a study site first counted individuals of Species A and then removed all Species B individuals. Six months later, the ecologists again counted individuals of Species A. Viewing their results as graphed below, what is the likely ecological interaction between Species A and Species B? Explain your answer.

Species B present

Species B removed

The figure below shows the components of a simple food chain. Use it to answer questions 12–14.

12. Identify the producers, consumers, and decomposers in the food chain. How many trophic levels are represented?

13. Describe or indicate the flow of food and energy within this system.

14. Which forms of energy are present within this chain?
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