Chapter 50

An Introduction to Ecology  and the Biosphere

Teaching Objectives

The Scope of Ecology

 1.
Define ecology. Identify the two features of organisms studied by ecologists.

 2.
Describe the relationship between ecology and evolutionary biology.

 3
Distinguish between abiotic and biotic components of the environment.

 4.
Distinguish among organismal ecology, population ecology, community ecology, ecosystem ecology, and landscape ecology.

 5.
Clarify the difference between ecology and environmentalism.

Interactions Between Organisms and the Environment Affect the Distribution of Species

 6.
Define biogeography.
 7.
Describe the questions that might be asked in a study addressing the limits of the geographic distribution of a particular species.

 8.
Describe the problems caused by introduced species and illustrate with a specific example.

 9.
Explain how habitat selection may limit distribution of a species within its range of suitable habitats.

10.
Describe, with examples, how biotic and abiotic factors may affect the distribution of organisms.

11.
List the four abiotic factors that are the most important components of climate.

12.
Distinguish between macroclimate and microclimate patterns.

13.
Provide an example of a microclimate.

14.
Explain, with examples, how a body of water and a mountain range might affect regional climatic conditions.

15.
Describe how an ecologist might predict the effect of global warming on distribution of a tree species.

16.
Name three ways in which marine biomes affect the biosphere.

Aquatic and Terrestrial Biomes

17.
Describe the characteristics of the major aquatic biomes: lakes, wetlands, streams, rivers, estuaries, intertidal biomes, oceanic pelagic biomes, coral reefs, and marine benthic biomes.

18.
Define the following characteristics of lakes: seasonal turnover, thermal stratification, thermocline, photic zone.

19.
Explain why the following statement is false: “All communities on Earth are based on primary producers that capture light energy by photosynthesis.”

20.
Describe the characteristics of the major terrestrial biomes: tropical forest, desert, savanna, chaparral, temperate grassland, coniferous forest, temperate broadleaf forest, and tundra.

21.
Give an example of a biome characterized by periodic disturbance.

Student Misconceptions

1.
Some students—and many members of the general public—do not understand the difference between ecology and environmentalism. The distinction is clarified in the text, but bears repeating in class. Point out to students that ecologists and environmentalists often work together. Use specific cases to illustrate how ecologists have provided scientific evidence that has been crucial in planning environmental management or advocating for environmental protection. Point out that many areas of applied ecology study human effects on the environment.

2.
Students tend to underestimate the interdependence of populations within communities. Individual species may be seen as fundamentally independent of one another. Predators are recognized to influence the species they prey on, but the importance of the network of interactions among organisms is generally undervalued.

3.
Many students overemphasize the importance of “balance” in communities, ecosystems, and biomes. They do not realize that many species have evolved to cope with or benefit from environmental perturbation, and that some biomes are characterized by periodic natural disturbances. As a result of this misunderstanding, students may take the gloomy view that biological communities are unable to recover from human damage or natural disaster. To counter these views, describe specific cases of communities that have recovered from major disturbances.
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Word Roots

a- 5 without; bio- 5 life (abiotic components: nonliving chemical and physical factors in the environment)

abyss- 5 deep, bottomless (abyssal zone: the very deep benthic communities near the bottom of the ocean; this region is characterized by continuous cold, extremely high water pressure, low nutrients, and near or total absence of light)

bentho- 5 the depths of the sea (benthic zone: the bottom surfaces of aquatic environments)

estuar- 5 the sea (estuary: the area where a freshwater stream or river merges with the ocean)

eu- 5 good, well; troph- 5 food, nourishment (eutrophic: shallow lakes with high nutrient content in the water)

geo- 5 the Earth (biogeography: the study of the past and present distribution of species)

hydro- 5 water; therm- 5 heat (deep-sea hydrothermal vents: a dark, hot, oxygen-deficient environment associated with volcanic activity; the food producers are chemoautotrophic prokaryotes)

inter- 5 between (intertidal zone: the shallow zone of the ocean where land meets water)

limn- 5 a lake (limnetic zone: the well-lit, open surface waters of a lake farther from shore)

littor- 5 the seashore (littoral zone: the shallow, well-lit waters of a lake close to shore)

oligo- 5 small, scant (oligotrophic lake: a nutrient-poor, clear, deep lake with minimum phytoplankton)

micro- 5 small (microclimate: very fine scale variations of climate, such as the specific climatic conditions underneath a log)

pelag- 5 the sea (oceanic pelagic biome: most of the ocean’s waters far from shore, constantly mixed by ocean currents)

perman- 5 remaining (permafrost: a permanently frozen stratum below the arctic tundra)

-photo 5 light (aphotic zone: the part of the ocean beneath the photic zone, where light does not penetrate sufficiently for photosynthesis to occur)

profund- 5 deep (profundal zone: the deep, aphotic region of a lake)

thermo- 5 heat; -clin 5 slope (thermocline: a narrow stratum of rapid temperature change in the ocean and in many temperate-zone lakes)   

